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Preface 


Moments often decide the fates not just of people but also 
of things. One such moment occurred in the spring of 2002, 
when professional collaboration led us to a meeting with 
colleagues Petr Veleminsky and Alena Seféakova at the 
Department of Anthropology and Human Genetics of the 
Faculty of Sciences of Charles University in Prague - our 
conversation was interrupted by one of those banal matters, 
in this case the clearing out and removal of old cabinets, 
the content of which had remained untouched for years 
and which had, perhaps, just been waiting for us. 

Curiosity, professional knowledge and the historical 
context quickly led us to realise that we had found rare 
material in the form of glass plate negatives which lacked 
any documentation. A chance glance at the contents of some 
of the photographic cartons, wrapped in almost romantic 
advertisements from the beginning of the last century, 
began to kindle our enthusiasm. In front of our very eyes 
were negatives showing skulls with the calligraphic 
annotation “Predmosti”. The work of Prof. Jindrich Matiegka 
at the faculty’s Anthropological Institute is a well-known 
historical fact. The matter was decided. Here before us, in 
addition to other rare finds, was the period photographic 
documentation that had formed the basis of the pictorial 
appendix to Matiegka’s two-volume work on fossil human 
from Predmosti u Prerova. It is not impossible that other 
surprises are to come... 

Now that the manuscript to accompany the last surviving 
evidence of this world-famous collection of Gravettian 
peoples remains is complete, the authors would like to take 
this opportunity to thank above all the both directors of the 
Department of Anthropology and Human Genetics of the 
Faculty of Science of Charles University in Prague, Prof. 
Zbynék Smahel and Doc. Ivan Mazura, who have not only 
used their positions to support the Predmosti project but 
also loaned material in the possession of the institution for 
analysing. Without their understanding, it is clear that this 
salvage operation could never have taken place. 

Sincere thanks are also due to the Grant Agency of the 
Czech Republic, whose support (under grant GACR 206/04/ 
1498) enabled the project to go ahead and the material to 
be analysed, ultimately leading to this publication. We are 


also grateful to the Academia publishing house, to which 
we originally turned before the project actually began, in 
2003 for its financial support and obliging attitude; the 
definitive conditions and inclusion into the editorial plan 
for 2007 were decided only later. Our thanks for the English 
translations and for corrections to the authors’ own English 
texts go to Alastair Millar and Charles Osborne. 

The expert analyses and evaluations of the separate 
project themes by particular members of the team were 
made possible by the support of each of their institutions, 
and, given the various specialisations of each scholar, by 
the support of other foundations and grant agencies. We 
would, therefore, like to thank all of those institutions in 
this country and abroad which supported the research 
undertaken by our colleagues in the framework of the 
overarching project supported by the Grants Agency of the 
Czech Republic. In addition to the Faculty of Science of 
Charles University in Prague, these included the Faculty of 
Humanities of the West Bohemian University in Plzen 
(Pilsen), the National Museum in Prague and the Institute 
of Archaeology of the Czech Academy of Sciences in Brno; 
abroad, these included the LAPP-PACEA anthropology 
centre of the University of Bordeaux 1, the Slovak National 
Museum / Museum of Natural History in Bratislava, and 
the Department of Applied Mathematics and Statistics of 
the Faculty of Mathematics, Physics and Informatics of 
Comenius University in Bratislava. Further thanks are due 
to other grant agencies, including the Grant Agency of 
Charles University (grant 270/2004/B-BIO/PrF and research 
plans MSM 0021620843 and PM MK00002327201), the 
COST OC B23.004 grant-assisted project, the European 
Union (Marie Curie Actions grant EU FP6) and, last but 
by no means least, the Grant Agency of the Slovak Republic 
(the VEGA 1/3023/06 project). Further support has come 
from the Maison des Sciences de l’Homme in Paris, and 
the Council of American Overseas Research Centers in 
Washington D.C. 

In terms of the realising of the photodocumentation from 
the Paleolithic site at Predmosti, the authors also wish to 
express their thanks to those colleagues who contributed 
to the conservation and digitisation of the glass plate 
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negatives (Katerina Scheuflerova, Pavel Scheufler), the 
retouching of the photographs (Marek Janta¢c) and revision 
of the images and text (RNDr. Petra Havelkova). Our 
thanks also go to the Institute of Geological Sciences of 
the Faculty of Science of Masaryk University in Brno for 
their exceptional helpfulness, and for making access to the 
personal archive of Karel MaSska possible. Equally, we are 
indebted to the Stenc Archive at Salvatorska 8, Praha 1 - 
and specifically to ing. arch. Viola Skabradova — where with 
enthusiasm, but ultimately without success, we expected 
new images to come to light. 

The authors are also grateful to the Olomouc Museum for 
its obliging response and for making it possible to document 
the Predmosti 21 lower jaw. The same cannot, unfortunately, 
be said of the Department of Anthropology at the Anthropos 
Institute of the Moravian Museum Brno, the response of 
which to our project was mostly irregular; nevertheless, 
over several years a consensus was found, and it was 
possible to document several casts and part of an original 
human fossil that had survived the Second World War. 

Further thanks go to those colleagues, co-workers and 
friends whose names are mentioned only briefly, if at all, 
in the text - Andrej Rady, who translated MaSska’s diary into 


Czech and Miriam Fisakova-Nyvltova who revised the 
professional terminology. Abroad, we are also most grateful 
to Prof. Pascal Murail, Dr. Bruno Maureille, Dr. Anne-Marie 
Tillier, Dr. Dominique Henry-Gambier and Dr. Patrik Semal 
for their valuable advice, suggestions and the loans of many 
publications. 

Working through the manuscript, we were all greatly 
affected by the sudden death of Prof. Emanuel Viéek, whose 
loss is still keenly felt. The Chapter 12 describing the “sole 
survivor” lower jaw from Predmosti is but a small memorial 
to the suggestions and advice that we received from him. 

It is appropriate here, too, to note our gratitude to Prof. 
David Frayer and Prof. Milford Wolpoff for acceding to our 
request and, at very short notice, writing the Chapter 4 on 
the historical significance of the fossil human finds from 
Predmosti in the context of modern paleoanthropology. 


Finally, the authors wish to thank those closest to them, 
members of their families and friends, for tolerating the 
consequences of professional engagement for the lengthy 
period demanded by the preparation of this volume. 


Jana Veleminska and Jaroslav Bruzek (Editors) 


CHAPTER 1 
Introduction: Context, Scope and Aims 


Jana Veleminskad, Jaroslav Bruzek 


“Years ago, on the western side of the village of Predmosti, 
near Prerov in Moravia, a cliff of Devonian limestone 
reared above the land of the smallholder Chromecek. It 
was said to be higher than the church tower in Predmosti, 
and relatively accessible. From its crown it offered an 
enchanting view over a great distance, as far as Olomouc, 
Tovacov and Kromeértz. Even forty years ago music was 
played on the peak and young people from far around 
would gather beneath the rock. Times have changed.” 
(Maska, 1894a) 


It was here that J. Wankel, and shortly afterwards K.J. 
Maska himself, conducted their excavations. Two years after 
the words above were written, the endeavours of K.J. Maska 
— an amateur archaeologist with a professional approach 
— were crowned by the discovery of human bones on an 
unprecedented scale; together with the first find of a human 
lower jaw made by Wankel in 1884 and the later finds of 
M. Kriz (1896a,b) and K. Absolon (1929), these were the 
fossil human remains discovered at Predmosti. 

The loess layers have been mined away, the village has 
become a suburb of Prerov, and the site of the finds is now 
occupied by a typical settkement of multi-storey houses. The 
famous discoveries made here are recalled only by an 
inconspicuous plaque, and testimony to the ancient past 
has been saved only by the modern cemetery, in the im- 
mediate vicinity of which the remnants of prehistoric 
cultural layers were recently excavated at a depth of several 
metres, leading to a unique exhibition being opened to the 
public. The times have indeed changed. 

The skeletal remains of the few dozen people from 
Predmosti are among the most important finds ever made 
of anatomically modern humans, and are accompanied by 
items from the Gravettian culture. A major restriction on 
the opportunities available for extracting information from 
this Upper Paleolithic population assemblage, however, 
came with the irreparable damage done to the skeletal 


material during a fire at Mikulov Castle in the course of the 
Second World War. For many years, the only sources of 
scientific information relating to the assemblage available 
were a two-volume work by Jindrich Matiegka (1934; 1938) 
and casts made of the skulls of individuals Predmosti 3 and 
4, and of the endocrania of individuals Prfedmosti 3, 4, 9 and 
10!, in the collections of the Moravian Museum. These were 
recently joined by the rediscovered mandible of Predmosti 
21 (Drozdova, 2001), the authenticity of which can be 
verified through a comparison with the period photograph 
in Matiegka’s publication. 

Viéek (1971b) and Jelinek, Orvanova (1999) make mention 
of the remains of the skeleton of Predmosti 27, saved from 
the fire at Mikulov and deposited in the Antropos Institute 
in Brno. These publications also include the remains of two 
further individuals from Predmosti, and thus expand upon 
the 27 fossils presented by Matiegka (1934; 1938) to a total 
of 29 individuals. Is this number definitive? Can the 
rediscovered finds documentation, and the revision thereof 
with the use of modern methodologies (albeit with the 
unfortunate limitation of the two-dimensionality of the data 
input) yield new information? It is certain that in addition 
to the text sections, unusually high-quality photographs 
of the fossil population from Predmosti appeared in the form 
of a representative atlas publications, and that some of these 
have never been published. 

The discovery of Matiegka’s original, period photographic 
documentation on glass plates in the Department of Anthro- 
pology and Human Genetics of the Faculty of Science at 
Charles University in Prague (Veleminska et al., 2003b; 
2003c) has opened up new opportunities for the evaluation 
of the collection of Gravettian human skeletal remains from 
Predmosti. These high quality images, taken on glass plate 
negatives, provide new information rendering the rest more 
accurate. A revision of the finds situation of the bones 
discovered at the end of the 19" and beginning of the 20" 
centuries is also made possible by an analysis of records 


' The authors have abandoned the use of Roman numerals introduced by Matiegka (1934; 1936), and instead employ Arabic numerals in the 
same way as they are used in catalogues of European fossils (Vléek, 1971b; Jelinek and Orvanova, 1999). 
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both from published reports and, more particularly, from 
the diary of the discoverer of the “mass grave” at Predmosti 
K.J. Ma&ka. A detailed analysis of these period records in 
the light of current knowledge of taphonomy can contribute 
to consideration of, but cannot resolve, the dilemmas that 
have accompanied the discovery of the Predmosti bones 
down to the present day (Svoboda, 2001a). Working directly 
with the original field diary makes it easier to trace certain 
mutual relationships between sketches and the original 
text than the re-drawn records previously relied upon. 
Moreover, a comparison with the actual field situation in 
the “cemetery” section, where the layers still exist, can be 
presumed (Svoboda, 2001a). 

There are a whole series of unresolved or only partially 
resolved problems: the chronology of Predmosti, both as 
a whole and in terms of the separate burial areas; the 
influence of post-depositional processes; and the need for 
a revision of the classification of the skeletal elements to 
particular individuals. The author of the only anthropological 
monograph, Prof. Jindrich Matiegka, fully respected the 
excavator’s conclusions, both in terms of the characteristics 
of the skeletal remains and the taphonomic interpretation, 
which does not seem entirely acceptable from a modern 
perspective (Oliva, 2000-2001; 2001; Svoboda, 2001a,b). The 
earliest generation of researchers (K.J. Maska, K. Absolon, 
B. Klima) termed the find a “mass or collective grave”, and 
this expression was accepted — and continues to be accepted 
(see e.g. Novak, 2005; Dockalova and Vanéata, 2005; Smith, 
1997) - in both the domestic and foreign literature. More 
recently secondary deposition of the bones has been 
suggested (Ullrich, 1996; Oliva, 2000-2001), as has long- 
term, cumulative burial within a delineated space, with the 
action of a whole array of post-depositional processes 
(Svoboda, 2000). 

Another factor which makes the material exceptional 
relates to biological interpretation. From the historical 
perspective the individuals from Predmosti are regarded 
as representatives of an archaic population of anatomically 
modern human (e.g. Brauer, 1988), with some differences 
from Western European “Cro-Magnon” finds (Smith, 1997). 
In a certain sense the people from Predmosti have also been 
seen as an example of the hybridisation of the Neanderthal 
population of Central Europe and modern human (Frayer, 
1984). Discussion of the opportunities for hybridisation has 
recently been sparked by the discovery of a child’s skeleton 
at Lagar Velho in Portugal (Zilhao and Trinkaus, 2002a). 
The relationship between the two populations has yet to be 
satisfactorily explained, despite the analysis of fossil DNA, 


and hybridisation is generally rejected by paleogenetics 
(Caramelli et al., 2003; Serre et al., 2004). Whether paleo- 
genetics will ever provide a convincing answer remains 
a moot point. New information regarding the morphology 
of these Moravian finds, then, remains topical. 

Finds of fossil human are rare, and even isolated parts of 
human bones found in single trenches enrich our know- 
ledge of the variability of populations in the past. A range 
of respected publications attest to this. Gravettian layers 
in Austria have yielded finds of isolated femur diaphyses 
and mandible fragment (Teschler-Nicola and Trinkaus, 
2001), while two, similarly dated deciduous teeth have also 
been described (Teschler-Nicola et al., 2003). 

The occipital bone of a non-adult individual from the 
Spanish Gravettian (Arsuaga et al., 2002) and the distal part 
of a humerus from Wales (Schulting et al., 2005), also dated 
to the Gravettian, bring to an end the incomplete register 
of discoveries to which the professional public is devoting 
its attentions. From the point of view of the cultural heritage, 
several teeth may also be valuable evidence for the existence 
of human in ancient times in areas without finds that are 
as plentiful as is the case in Moravia. 

The aim of this publication is to make accessible the 
discovered documentation relating to the skeletal remains 
from Predmosti, which is an important Central European 
Upper Paleolithic set of human finds. Facsimiles of parts of 
site diaries with notes relating to the contexts of the finds 
of these human remains, and reproductions of all of the 
surviving glass plate photographic negatives, not only 
contribute to preserving knowledge of a key part of the 
world cultural heritage but also serve as a source of 
information for scholars today and for future generations. 
The effort to create databases to make research work more 
straightforward, and to protect rare material (e.g. Semal 
et al., 2006), is a current trend in paleoanthropology. 

The text section presents the historical context and 
contains new reconstructions and interpretations of the 
funerary unit, as well as several new perspectives on the 
biological characteristics of the skeletal remains concerned. 
Emphasis has been placed on the possibilities provided 
by the use of photography as a source of new information, 
i.e. on the applicability of graphic documentation in 
craniometric analysis, geometric morphometrics and the 
reading of the frequency of occurrence of certain mor- 
phologically discrete traits on the cranial skeleton. It also 
provides valuable material for future use in the resolution 
of specific questions of variability in the first anatomically 
modern people on the European continent. 


Historical 
and Paleoenvironmental 
Context 


CHAPTER 2 
The Paleoclimatic 
and Paleoenvironmental Conditions at Predmosti 


Rudolf Musil 


This chapter will discuss an analysis of the paleoclimatic 
and paleoenvironmental contexts of the Gravettian site at 
Predmosti (Moravia, Czech Republic), and the influence of 
the environment on the existence of a settlement of the 
people of the time. At the same time it provides an overview 
of wildlife available for hunting, which fills in some of the 
details regarding local environmental characteristics. 


Analysis of the Environment 


The environment and changes within it are the result of 
the interaction of a wide range of factors. From the point of 
view of the faunal assemblage, the most important of these 
factors are plant cover, temperature and, above all, 
precipitation. There are various means of examining the 
environment, but in essence they come down to three basic 
perspectives (Musil, 2000a). 

The first of these is the view of all of Europe, or its 
northern and central regions, as a single whole. This is 
a global and generalised way of seeing the greater part of 
the continent. This characterisation of the environment 
stems primarily from the study of marine sediments, from 
evaluations of sea water temperatures (OIS stages) and 
from studies of the glaciers of Greenland and Antarctica. 
The data recovered are of supra-regional validity, but need 
not necessarily be entirely identical or of the same intensity 
in different areas. Information of a global character is 
provided only by a global picture of all changes, irrespective 
of the geomorphology of the terrain. The second method of 
regarding the environment stems from knowledge relating 
to particular parts of the continent: regions. Most of this 
relates to changes in latitudinal and longitudinal direction. 
The borders of these climatically distinct regions are not 
Stable for long periods, but change over time. As far as 
climatic changes of greater intensity are concerned, these 
affect migrations of both floral and faunal assemblages. 
Given, then, that the primary economic basis of the people 
of that time was provided by hunting, these may be closely 
related to their migration. The climate of individual regions, 
however, need not be the same everywhere. Even within 
particular geomorphological units there may be territories 


of various sizes that can be quite different climatically from 
other parts of the same region. It does not deal with vertical 
zonality. In smaller geographical units local particularities 
are the most important factors. They can sometimes be 
differentiated quite fundamentally from their immediate 
environs. These represent the third way of considering the 
environment. Localities might, in comparison to other 
areas, have either extremely harsh or highly advantageous 
climatic conditions. They scenarios are of course reflected 
in both the floral and faunal assemblages, and their 
importance to the long-term presence of humans is evident. 
Such a territory, should it have more beneficial conditions 
for life, could in theory become a refuge for both plant and 
animal species, especially in less favourable times. It may 
be assumed that it was these suitable locations that, in better 
times, allowed plants to spread so quickly. 

It follows from the foregoing that the Key role for plants, 
animals and humans is played not by macroclimate but 
rather by mesoclimate and microclimate, i.e. by changes 
between particular regions and above all by local changes. 
It was these that were evidently decisive for long-term 
occupation by humans, as they provided the optimal 
locations for animal life and therefore good opportunities 
for the hunting of such animals. Apparently it was only in 
such locations that long-term settlements existed — and the 
areas at Predmosti and Dolni Véstonice — Pavlov are typical 
examples of this (Musil, 1958; 1968; 1994; 1997a; 2005a; 
Svoboda et al., 2000). 

As is the case today, in the past various European regions 
had somewhat divergent environmental development 
during particular cold or warm periods. The three summary 
points of view described above are not entirely dependent 
on one another, need not always entirely match climatically, 
and cannot therefore be freely intermixed in any study. Thus 
in a detailed analysis of the environment at a particular site 
it is impossible to make comparisons with the environment 
at a site in a more distant region. 

In any evaluation of the environment in a given area — 
a given ecosystem - it is therefore necessary first to clarify 
from which point of the view (the global, the regional or 
the local) the evaluation will be made. The very highly 
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variable relief of Central Europe is exceptionally well suited 
to the appearances of local changes. There are highlands 
and mountains of various sizes, as well as lowlands, which 
make the appearance of local peculiarities possible. The 
situation is of course different in, for example, Eastern 
Europe, with its great expanses of open plains, in which 
local changes will probably be very hard to find. 

A detailed, complex study of the environment (Musil, 
2002) must consider not only the global perspective, but 
also the possibility of local climatic specifics. This relates 
in particular to the paleoecological assessment of particular 
sites. The analysis of wildlife available for hunting at 
Predmosti will therefore start from the regional and local 
points of view, as these best characterise the local en- 
vironment and its mesoclimate. 


The geographic situation of Moravia 


Moravia occupies an exceptional position in Central Europe. 
All the highlands in the west and east of this region run 
west-east, and therefore form a kind of filter, making north- 
south or south-north movement more difficult. Only 
Moravia and the depression of the Moravian Gate, link the 
southern Danubian and northern Polish regions, and these 
areas are thus of great importance in terms of the possible 
migration routes of large mammals - both as regards 
periodically recurring seasonal migrations and migrations 
triggered by climatic oscillations. There are a great many 
sites yielding large fauna in the region (Svoboda et al., 2000; 
2002), not only in open terrain but also in the caves of karst 
areas, so Moravia is important to the resolution of a whole 
range of problems. Predmosti is located at an important 
junction on these possible faunal transition routes; it should 
be no surprise, then, that the site was chosen by people of 
the Gravettian culture for a long-term settlement. 


Moravia and its transitional status 


The existence of Gravettian hunters at Predmosti (ca. 
29-27 ky BP) comes at the very end of a climatically more 
temperate period, when the gradual cooling that would lead 
to an extremely cold climate (LGM) was just beginning. 
The period from 27-16 ky BP represents the greatest cooling 
of the Last Glacial. It is also in the period around 24 ky BP 
that the conspicuous, short-lived cold period of Heinrich 
event 3 falls. Extremely low temperatures were typical of 
this time. 

Prior to ca. 26-25 ky BP the mountains of Scandinavia 
were still ice-free up to altitudes of 1,500 m (Musil, 2005b). 
Only then did the mountain glaciers of Scandinavia spread 
into the lowlands, continuing in the form of a continental 
ice sheet over the Baltic, and deep into the North German 


and Polish plains. It is not necessarily a coincidence that 
it was at roughly this time, the beginning of the extreme 
cooling, that the Gravettian setthement at Predmosti was 
abandoned. 

Moravia is not merely a link between north and south in 
Central Europe; it also represents something of a climatic 
transition from the always warmer and more arid 
Pannonian Basin and Danube to the south, and the cooler 
Polish lowlands to the north. Studies of gastropods from the 
Pannonian Basin in the period 32-28 ky BP (OIS 3) show 
that the climate of the period was essentially similar to that 
of today (Sumegi and Krolopp, 2002). The mid-July average 
temperatures were 18-19°C in the south and 16-17°C in the 
north. The landscape was park-like in nature, with an 
extremely arid climate. Refuges in the Pannonian lowlands 
were home not only to conifers, but also to woods with 
thermophilic, deciduous trees such as hornbeam, oak, hazel 
and elm (Willis et al., 2000). Only after this period was there 
cooling, and even then the arid climate remained, leading 
to the accumulation of loess and in some areas - again 
judging from the gastropod analysis — to the development 
of a tundra-like climate; July temperatures in this later 
stage dropped to 11-12°C in the north, and in the south to 
about 14°C. 

Permafrost continuity has been identified in northern 
Germany and Poland in the period post-28 ky BP (Renssen 
and Vandenberghe, 2003), and in the Koblenz-Metternich 
area loess accumulation has been recognised for the period 
24-20 ky BP (OIS 2). This is also true of England, northern 
France, northern Belgium and Holland, where again 
permafrost continuity has been identified in the period 
post-28 ky BP (Renssen and Vandenberghe, 2003) and loess 
accumulation has been seen in the 25-20 ky BP (the OIS 
3 to OIS 2 transition - for example on the surroundings of 
the River Oise around 23.5 ky BP, at the Bay of Saint Brieue 
between 28.4-19.7 ky BP) -— with the deposition of gleyey 
soil horizons that were created in cold, humid climates. 
These horizons are probably similar to those described by 
Klima (1958) at Dolni Véstonice, also discovered during 
excavations by Skrdla at the Gravettian site of Jaro8ov 
(Skrdla et al., 2006), close to Prtedmosti. An environment 
similar to that in northern Poland and Germany may be 
expected in northern Moravia. 

The situation in southern Moravia is different. In the 
cultural layers of the Upper Gravettian (Pavlovian) at 
Predmosti there is carbon from fir, hazel, oak and hornbeam 
(Musil, 2003). A similar woody community is also known 
from the chronologically equivalent Gravettian site at 
Dolni Véstonice. From the charcoals, the following taxa 
have been identified: fir, larch, spruce, pine, alpine stone 
pine, mountain pine, juniper, yew, elm, willow and 
beech (Klima, 1963), while from Pavlov we have pine, fir, 
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alpine stone pine, mountain pine, juniper and larch (Mu- 
sil, 2003). Another site of approximately the same age 
as Dolni Véstonice and Pavlov is known from Bulhary 
(26,675+2,750-2,045 BP), which lies 6 km south of Dolni 
Véstonice. Here 16 species of aquatic and marshy plants 
have been found, with woody plants represented by pine, 
mountain pine, alpine stone pine, fir, larch, birch, elm, 
maple, hazel, oak, lime, willow and alder; another 40 taxa 
of herbs have also been identified from the site (Rybni¢ckova 
and Rybnicek, 1991). 

A comparison of the faunal assemblages from particular 
areas in Central and South-Eastern Europe shows that even 
in the same period these could differ quite fundamentally 
(Musil, 2003). This can be seen very clearly in a comparison 
of, for example, Poland and the Pannonian Basin - with 
Moravia having a kind of transitional status between the 
two. Southern Moravia and northern Austria, differing from 
northern Moravia and southern Poland, meanwhile, form 
a climatically similar unit. The central part of Moravia, in 
which Predmosti lies, is more or less intermediary between 
the two. All the facts suggest that around 26 ky BP there 
was not only a cooling but also an aridity of the climate, 
a consequence of which was the accumulation of loess. 
Aridity, along with cooling, can be seen at this time across 
all of Central Europe, but in terms of temperatures the 
situation in the southern and northern parts of Central 
Kurope was already different (Musil, 1999a,b; 2000b; 2003). 

The Gravettian hunters evidently lived at the end of 
a warmer period which better suited both them and their 
prey. Only the upper reaches of the highlands would have 
been entirely free from plant cover. The lower areas, 
especially where south-facing, were covered mainly by 
grass, with bushes and occasional trees, perhaps with small 
patches of woodland. The valleys of large watercourses, 
however, were of prime importance: only here would there 
have been contiguous forest growth. This means that the 
higher locations would have been almost devoid of animals, 
and thus of no interest to people in terms of hunting 
opportunities, while areas at a medium altitude would have 
been important only during humid periods, i.e. mainly in 
the spring and less so in the summer - thus, only seasonally 
(Musil, 2005a; 2005b). It would therefore be unrealistic to 
expect such areas to contain long-term Paleolithic settle- 
ments. Only river valleys were important to people through- 
out the year, most especially in the winter, when herds of 
various animals would withdraw there. This knowledge is 
important from the point of view of the opportunities for 
a longer-term existence of a setthkement in this period, and 
from the perspective of the migration of human groups over 
greater distances between rivers. In the winter months, 
people must have stayed mainly in or very close to the river 
valleys. 


The worsening climate - this was after all the beginning 
of the Last Glacial Maximum (LGM) - and above all the 
substantial aridity of the climate must necessarily have led 
to a substantial thinning of the previously contiguous gallery 
woodlands in the floodplains of watercourses, and, in 
consequence, to a major reduction in the number of animals 
both living and finding refuge there in the winter months. 
This may have been one factor, and perhaps the most 
important, leading to the abandonment of the settlement at 
Predmosti — not the extremely low temperatures, but rather 
the extreme aridity of the climate, which led to major 
reductions along the rivers with shrinking forest cover and 
thus to a decline in the numbers of animals available for 
hunting. 


The game 


The game from Predmosti may be divided according to the 
numbers hunted into the following groups (Musil, 1958; 
1968; 1997b): 

1. Mammoths (72.05% of individuals). Mammoths clearly 
predominated among the species hunted. 

2. Wolves (7.42% of individuals), foxes (6.92%) and hares 
(6.20%). In terms of numbers, the second largest group 
of game animals. 

3. Reindeer (2.59% of individuals), bear (0.72%). A con- 
spicuously low number of hunted animals for reindeer. 

4. All other species were hunted only occasionally, and in 
no sense systematically. In this group, the small number 
of hunted horses is conspicuous. 


The economic foundation on which the people of the time 
lived was therefore mammoth, complemented by hares and 
perhaps by foxes. This was, then, a very narrow economic 
basis, on which they would have prospered only when the 
number of animals available for hunting - in this case 
mammoths - was high. Any serious change must neces- 
sarily have been expressed in this economic base as well, 
and thus in the lives of the people of the time. A declining 
number of mammoths, and the impossibility of adapting to 
the changed conditions, i.e. only to animals of medium and 
smaller size, providing of course far less food (assuming 
a larger number of people at the camp) evidently led to the 
abandonment of this long-term, and long prosperous, 
settlement. 


Differences from other Gravettian sites 

in Moravia 

There are a large number of Gravettian sites with consider- 
able quantities of bone finds from game animals in Moravia; 
among the largest are not only Predmosti but also Dolni 
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Table 2.1. Species diversity 
among game at Predmosti 
(late Gravettian, Pavlovian). 
Numbers of bones recovered, 
their percentages and 
minimum numbers of 
individuals (MNI). The 
numbers given in no way 
reflect the total volume 

of finds in the cultural layers: 
the finds come not from 

a systematic investigation 

of the entire settlement but 
rather only from the smaller 
areas opened. Most of the 
finds were, moreover, 
damaged by the extraction of 


loess for the local brickworks. 


The cave bear finds noted 
would today probably have 


M. primigenius 

Canis lupus 

Alopex lagopus 

Lepus europaeus 
Lepus timidus 

Rangifer tarandus 
Gulo gulo 

Equus germanicus 
Ursus arctos 

Ursus spelaeus 
Coelodonta antiquitatis 
Megaloceros giganteus 
Alces alces 

Castor fiber 


Crocuta spelaea 


been classed as brown bear 


(Musil, 1964). Panthera spelaea 


Panthera pardus 
Bison priscus 

Bos primigenius 
Meles meles 
Capreolus capreolus 
Capra ibex 

Ovibos moschatus 
Lemmus lemmus 

D. torquatus 


Talpa europaea 


Véstonice and Pavlov in South Moravia (Klima, 1963; Musil, 
1994; 1997a; 1997b; 2005a; Svoboda et al., 2000; 2002). All 
of the other sites are disproportionate both in extent and in 
the smaller numbers of inhabitants and game animals. The 
following comparison therefore only considers the sites 
named. 


In brief, Predmosti differs from the other sites in that: 

1. it was a long-term settlement; 

2. its remarkable size makes it larger than other Gravettian 
sites in Moravia (except for Dolni Véstonice—Pavlov); 

3. there is far greater diversity in the range of species hunted 
than is the case at the other sites; 

4. there is nevertheless a high degree of specialisation in 
mammoth hunting, which at no other site was so pre- 
dominant as it was at Predmosti; 

5. there was a high degree of organisation in the work 
undertaken at the site, as is reflected in the sorting of the 
various bones of the post-cranial mammoth skeletons. 
Elsewhere, mammoth bones were merely piled together. 


sont Le Seed ig 
unknown > 1,000 

4,143 43.22 103 7.42 

2,250 23.7 96 6.52 

52 0.40 8 0.58 

860 8.97 79 5.62 

890 9.28 36 2.59 

581 6.06 12 0.86 

194 2.02 ce 0.36 

233 2.43 8 0.58 

82 0.85 2 0.14 

5 0.05 1 0.07 

13 0.13 1 0.07 

13 0.13 2 0.14 

4 0.04 iz 0.14 

4 0.04 1 0.07 

1 0.01 1 0.07 

1 0.01 1 0.07 

25 0.25 2 0.14 

9 0.09 1 0.07 

23 0.24 2 0.14 

P 0.02 1 0.07 

2 0.02 1 0.07 

4 0.04 1 0.07 

12 0.12 3 0.22 

16 0.17 4 0.29 

25 0.26 2 0.14 


Ecological analysis of the faunal community 


The broad range of species hunted is in this case extremely 
advantageous. It is not the number of hunted individuals 
that are of interest here, but the number of taxa present, 
which indicate the diversity in the faunal assemblage of the 
area. It is also important in terms of differentiating the 
species that lived in the area of the site and reared young 
there from those which simply migrated through at certain 
times, without reproducing. 


Brief descriptions of present biomes 


Tundra: the Arctic tundra is the youngest of the biomes. 
The landscape is characterised by a cold climate and the 
ground is permanently frozen, meaning that trees cannot 
grow here —- only mosses, lichens and heathers. In summer 
the soil surface thaws, and numerous bogs, wetlands and 
lakes form; there are many insects here in this season. 
Taiga (boreal forest): the most extensive of the world’s 
biomes today, coniferous forests and trees demonstrating 
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abscission in winter. The number of plant and animal taxa 
is lower than in the deciduous forest biome. There are huge 
quantities of insects here in the summer months. 

Steppe (grassland): landscapes where annual preci- 
pitation is sufficient only for the growth of grasses, and 
where bushes and trees appear only occasionally, in small 
numbers. 

Deciduous forest: areas with temperate climates, the 
growth period lasting for around 6 months. There are 
conspicuous seasons here, with deciduous trees and a very 
large number of animal species. 

The biome of the early Gravettian was not identical to 
any of those described above. It was in its way unique, and 
no longer exists today. While it might be similar to particular 
parts of present biomes, no direct comparison is possible. 
The environment of the Gravettian can therefore best be 
described through a consideration of the identified fauna. 


Characteristics in brief of the faunal species found 
Reindeer (Rangtfer tarandus): Social animals, living in large 
herds, and adapted to life in the taiga and on the tundra, 
reindeer feed on mushrooms, mosses, lichens, herbs and 
the leaves of bushes. In the summer, the presence of large 
numbers of insects causes them to migrate elsewhere, 
before returning in August. Great migrations, which may 
cover up to 5,000 km annually, are known only for a few 
populations — the rest are more sedentary. In a single day 
reindeer may move up to 55 km. The animal’s hearing and 
eyesight are not well developed. Main enemies: bears and 
wolves. 

EIk (Alces alces): Living in boreal to mixed forests, elk 
have a preference for marshy landscapes with small lakes 
and a cold but sub-arctic, climate. They live on plants of all 
kinds, but in summer they display a preference for aquatic 
plants. Other than during the mating season, elk live in 
solitude; their migrations may cover up to 600 km. 

Roe deer (Capreolus capreolus): Living in isolation and 
preferring open landscapes with sparse woodlands or small 
islands of trees, roe deer come together into herds only in 
the winter — these herds are smaller in woodland biotopes 
and larger in open landscapes. 

Red deer (Cervus elaphus): Widespread on the taiga, in 
the forests of the temperate belt and on the steppes, red deer 
prefer open, wooded landscapes with a park-like character, 
avoiding closed blocks of forest. They may be found in boggy 
coniferous and mixed forests. They wait out the winter in 
the wooded downlands at lower altitudes, where the snow 
does not get too deep. Their main predators are wolves and 
bears. 

Mountain hare (Lepus timidus): A species well adapted 
to life in polar and alpine regions, the mountain hare can 


be found on the tundra and in marshy areas, but is primarily 
an animal of the boreal forest. Isolated populations remain 
in England, and the mountain hare is common in the 
Scottish Highlands. In winter it moves to more protected 
areas. 

Brown hare (Lepus europaeus): Adapted to open 
landscapes with temperate climates, the brown hare is now 
absent from the Scottish Highlands, where it has been re- 
placed by Lepus timidus. 

Aurochs (Bos primigenius): Aurochs sought out land- 
scapes with woods, marshes and water courses. 

Bison (Bison priscus): Excellently adapted to pastures and 
landscapes similar to the steppe with a cold climate, steppe 
bison probably lived in herds. The main predators of young 
and weak animals were lions, wolves and lynx. In winter 
the cows and young came together into great herds. 

Woolly mammoth (Vammuthus primigenius): A species 
well adapted to cold climates. Only females and their young 
lived in herds. 

Ibex (Capra ibex): Occupying rocky areas in mountains 
above the tree line, alpine ibex appear at lower altitudes 
only in winter. Population density fluctuates widely, from 
1 to 9 individuals per km?. Females alone form herds of 
10-20 individuals. 

Arctic lemming (Dicrostonyz torquatus): Occupying dry, 
rocky parts of the tundra in summer, the arctic lemming 
moves into more southerly meadows in winter, where the 
snow cover is thicker and remains for a longer period. 

Norway lemming (Lemmus lemmus): Living predom- 
inantly on the tundra and steppe, on higher mountains and 
grassy downlands, preferably close to water, the Norway 
lemming has a four-year population cycle, during which 
the population grows massively leading to increased mortal- 
ity. When the spring thaw comes, the Norway lemming 
migrates to where snow cover remains, or into lower-lying 
areas where it will remain for the whole summer, before 
moving back to its original location in the autumn. Its 
optimal environment comprises short winters without 
unexpected thaws and frosts, and long summers; under 
such conditions, its numbers swell greatly. 

Wolf (Canis lupus): The wolf occupies a broad range of 
environments — the forests of the temperate belt, mountains, 
tundra, taiga and steppe. Hunting in groups of 5-9 in- 
dividuals, the wolfpack has stable periods in the spring and 
summer, and is itinerant in the autumn and winter. Every 
pack has a territory that it defends against other packs. 
Where reindeer are abundant, wolves may live in larger 
groups. In winter, wolves may move great distances, up to 
200 km a day, especially when their primary prey comprises 
migratory animals such as reindeer. Where there are few 
reindeer wolves may hunt hares, marmots, mice and other 
small fauna. 
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Arctic fox (Alopex lagopus): Living much further north 
(in the spring and summer) than other canine carnivores, 
arctic foxes are residents of the tundra. In the autumn, 
however, they move inland. They live mainly on lemmings, 
birds and their eggs, hares and carrion. Their migrations 
are remarkable, and may cover 1,500 km. 

Badger (Meles meles): The optimal landscape for the 
badger consists of woodland, but they seek food in open 
landscapes, on heaths and in pastures. They are now absent 
from the mountains of northern Scotland. 

Musk ox (Ovibos moschatus): Living in small groups of 
around 5 individuals in summer, musk oxen come together 
in winter into herds of up to 60; in summer they stay close 
to water if possible, with a tendency to remain in the same 
area. Well adapted for life in the arctic tundra, far from 
the northern edge of the forests. In summer the area they 
occupy may be up to 223 km”, but in winter this shrinks 
to 27-70 km?. Bears and wolves hunt them. 

Leopard (Panthera pardus): The most adaptable to dif- 
ferent environments of all the feline carnivores, found from 
the steppes to the forests. 

Beaver (Castor fiber): Living on the banks of woodland 
lakes and watercourses, where they build their dams, 
beavers have a highly varied herbivorous diet; of the woody 
species, however, they never consume alder or oak. 

Wolverine (Gulo gulo): Circumpolar in their distribution, 
wolverines live primarily in boreal forests but can also be 
found in mountainous regions or in open landscapes with 
mild climates, as well as on the tundra and in the forests of 
the temperate band. They are highly mobile, and may move 
up to 45 km in a day. 


The environment of the Gravettian hunters 
at Predmosti 


On the basis of studies of the fauna from Pavlov and Dolni 
Véstonice, it has already been possible to establish that 
coniferous forests with isolated, deciduous, thermophilic 
trees lay along watercourses (Musil, 1959a; 1959b; 1999a; 
1999b). Further from the watercourses, there was 
a gradual transformation into a steppe zone, with isolated 
trees and bushes, perhaps park-like in places. All of this 
may also be assumed to have been the case at Predmosti, 
which lies by the Beéva River and not far from the Morava 
River. 

Any analysis of the environment must begin with an 
analysis of the faunal system. The diversity of the Last 
Glacial is very great, far greater than, for example, in the 
beginning of the Holocene. Faunal diversity is also directly 
related to floral diversity, which implies that the 
surrounding landscape could under no circumstances have 
had a uniform plant cover; rather, it had developed as 


a mosaic. Broad faunal diversity would best match a forest 
of the temperate belt, which from the point of view of the 
composition of the wildlife is not, however, possible. 

Ecological analysis of game indicates that they include 
animals that lived both in the forest and in open countryside. 
For many, optimal conditions included marshes and the 
presence of standing water, while others preferred the arid 
steppe. All of this confirms the presumption outlined above: 
that there would have been coniferous gallery woodland 
along watercourses, with a lot of river tributaries and 
associated open, dry steppe — only at optimal locations 
would the latter have had bushes and isolated stands of 
trees. Within the coniferous gallery woodland there would 
have been isolated, thermophilic, deciduous trees. What 
this scheme does not encompass - and it is difficult to 
explain this — is the very low presence of the horses typical 
of open steppe landscapes, and the small number of hunted 
reindeer. Both animals live in large herds, and to hunt them 
would probably not have been difficult for Gravettian 
hunters. 

How, then, did the landscape around Predmosti appear? 
The floodplains along the rivers Be¢éva and Morava would 
have been covered by coniferous woodland with scattered, 
thermophilic deciduous trees and marshy tributaries. This 
fairly boggy environment resulted from the watercourse, 
and not from precipitation. Further away from this more or 
less contiguous forest spread an arid steppe, with smaller 
woods likely at suitable locations. This zone, immediately 
adjacent to the gallery woodland, was the main hunting 
ground for the people of the time. Mammoth hunting on this 
scale is without parallel at other Moravian Gravettian sites, 
the quantities concerned being a specific feature of this one. 
While apparently a steppe animal, the mammoth, like other 
species, was obliged to remain within an accessible distance 
of watercourses and lakes. Mammoths required a relatively 
large quantity of water daily, and obtaining it must have 
been difficult during the winter months. In this area, 
however, there are travertine outcrops created by rising 
warm springs, and it is not impossible that it was this which 
attracted mammoth herds, particularly in winter. Naturally, 
this would have presented an advantageous hunting 
situation, and perhaps it was for this reason that people 
settled here: the high degree of specialisation in mammoth 
hunting might, therefore, also be explicable in terms of the 
specific nature of the area. The worsening climate, together 
with great aridity, necessarily led to a considerable reduction 
in the previously contiguous gallery forest along the 
watercourse, and thus to a parallel reduction in the number 
of animals living there. The aridity of the climate and the 
shrinking of the mammoth herds were thus one factor, 
though perhaps the most important, leading to the dis- 
appearance of the Predmosti settlement. 


CHAPTER 3 
The Anthropological Finds: 
Context and Taphonomy 


Jiri Svoboda 


Introduction 


Even though a sequence of Moravian researchers were ex- 
cavating in various parts of the Predmosti area between 1880 
and 2006 (Chapter 13: Tab. 13.1), the paleoanthropological 
finds were recovered only by Jindrich Wankel in 1884, Karel 
J. Ma8ka in 1894, Martin Kriz in 1895 and Karel Absolon in 
1928 and perhaps also 1930 (Tab. 3.1). Of Wankel’s finds 
only a verbal description remains today (Wankel, 1884). 
From K.J. MaSka we have at our disposal diary VII (with 
daily records, selected topographic sketches and profiles, 
Appendixes), summary publications, unfortunately not 
illustrated (Ma&ka, 1895a,b), and notes and tables prepared 
for his unfinished monograph (Chapter 6: Tabs. 6.1—6.4). 
From M. Kriz there is an illustrated publication (Kfiz, 
1896a,b; 1903), containing a plan (page 50), important to 
our purposes here. From K. Absolon there is a verbal 
description (Absolon, 1929) and a plan (Absolon and Klima, 
1977: Fig. 36), but again there is no certainty as to the precise 
locations of the finds. 


The first inventory of his paleoanthropological finds 
No. 1-19 was drawn up by K.J. Maska on pp. 70-71 of his 
diary. Later further inventories were drawn up: No. 
1-27 by J. Matiegka (1934) and 1-29 by E. Vléek (1971b), 
now including the finds of Wankel, Kriz and Absolon; the 
numeration, however, is not always in agreement with the 
original field descriptions. 

Our attempt at a general reconstruction of the situation, 
taphonomy, and final plan of the burial area and its 
surroundings is not the first. The greatest advance in this 
respect so far was achieved by Bohuslav Klima (Absolon and 
Klima, 1977; Klima, 1990; 1991a); these results, however, 
were sometimes critisized for the lack of description of his 
approach and method, and for certain idealisation of the 
original documentation (Oliva, 2000-2001; 2001). With regard 
to the first objection, it may simply be said that anyone 
burrowing deeply into the primary documentation will be 
obliged to proceed by roughly the same steps, i.e. by first 
recapitulating the basic directions of investigations in the 


Table 3.1. Summary table of the paleoanthropological finds from Predmosti, site Ia (for spatial reconstruction see Fig. 3.2). 


Find no. Finder Date of discovery Further data Characteristics Sa piade : 
manipulation 
qr J. Wankel 1884 Chromecek’s clay pit lower jaw 
2 K.J. Maska May 18" 1894 north part of a lower jaw, humerus 
3, K.J. Magka Aug. 7" — Sept. 101894 burial site Shee ate eliels 
incomplete 
4, K.J. MaSka Aug.18" 1894 north-west, uncertain ulna 
oe K.J. Maska Aug. 23 1894 south pelvis perforation 
6. K.J. Ma&ka Aug. 24t_28th 1894 south-east WEL Tai SGN agian US, 
radius, humerus, ribs 
‘Z K.J. MaSka Aug. 24" 1894 south skull fragment, humerus 
8. K.J. MaSka Aug. 30" south rib 
9. K.J. MaSka Aug. 4°°/Sept. 10" north-east, during removal — phalanx, ulna, humerus 
10. M. Kriz June 25" 1895 and later Chromeéek — trench VIII skull, lower jaw 
Lae M. Kriz 1895 Chromecek — trench IV lower jaw 
12, M. Kriz 1895 Chromecek — trench Il 2 femurs 
13. M. Kriz 1895 Dokoupil — trench VII SRI TAUMenL a AUmnen, 
2 ulnae, radius fragment 
14. K. Absolon Aug. 1928, 1930 54 limb bones, 2 teeth, lower jaw — cutmarks 
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area for each day, then comparing the topographic references 
in the diaries and the publications, and, finally, create a plan. 
The second objection is more serious, and, therefore, we 
emphasised a return to the authentic documentation, with 
minimum idealisation. Here too the approach will be justified 
at each step. The results presented here provide additional 
contextual evidence, certain precision, and taphonomic 
interpretation, but, basically, do not contradict those of 
B. Klima. 


Jindrich Wankel (1884) 


The northern, and probably the most attractive part of the 
site was investigated along the edge of the Chromeéek clay 
pit, in a length of around 100 m, by J. Wankel (1884; 1892). 
There are no more precise data as to how large an area he 
uncovered exactly. Wankel found worth mentioning large 
accumulations of mammoth bones, some of which were 
sorted in groups of pelvis and scapulae, vertebrae, tusks, 
long bones (Wankel, 1892: 73), or a group of 50 molars 
at one point (Wankel, 1884), and numerous artifacts of 
stone and bone. Given the richness of artifacts and the 
pattern of sorting the animal bones, we may consider the 
northern part of site la more typical settkement zone. The 
isolated find of a human mandible was rather an exception 
in this context. This item was described by Wankel as 
follows: 


“[ also found, beneath a massive mammoth thigh bone, 
the right half of a human lower jaw, and lifted it myself 
Srom the ash in which tt had been deposited. This jaw 
shows 2 gap teeth and behind them the 3 rear molars, 
evidently from a female person of medium size, a little 
older than 24 years of age; and it is at Just that place where 
it adjoined its second half that the jaw was anciently 
broken; in terms of dimensions, it does not differ from the 
lower jaws of modern man...” (Wankel, 1884: 96) 


The jaw was described again by K.J. Maska (1886), to 
whom it was lent for the purposes of his paper by J. Havelka 
(letter of June 17 1886); MaSka, by contrast, pointed out 
the difference of this fossil compared to modern populations. 
The jaw entered as number 21 in the monographs of 
J. Matiegka (1934; 1938), while Viéek (1971b) incorrectly 
states that it is curated in the Moravian Museum. Thus, most 
authors have automatically regarded it as destroyed, as is 
the whole anthropological assemblage from Predmosti. In 
2000, jointly with P. Prochazkova, we rediscovered this 
specimen in the museum exhibition at Olomouc. A new 
description of this specimen was presented by E. Drozdova 
(2001; 2002). 


Karel Jaroslav MaSka (1894) 

In the first stage of his excavation, from 1882 until 1893, Mas- 
ka (1894a,b,c) continued in the northern part of the site I. 
Therefore, his results are comparable with Wankel’s: sorted 
piles of animal bones continued, such as 13 mammoth tusks 
or four mammoth skulls found at the same place, and 
hearths were recorded as well. Artifacts and decorative 
objects of stone and bone were numerous. MaSka distin- 
guished typical hearths (diameter 1.5-2 m, depth 20-30 cm), 
associated accumulations of animal bones and industry, 
more extended burning places or “ash grounds” with large 
mammoth bones and stones, bone deposits and dumps, and 
empty itnerspaces. The layer disappeared towards the south. 

In spring of 1894, as MaSka entered the western part of 
the site I, the situation slightly changed. The animal bones 
were still numerous but no more sorted, ash grounds were 
more frequent than typical hearths, while the artifacts were 
less numerous, so that even finding single standard types 
were worth mentioning in the diary. Comparable situation 
was later recovered during our 2006 excavation, still further 
west. 

Unfortunately, MaSka’s method of excavation did not yet 
respect a regular grid (this was first done by M. Kriz), and 
his excavations, instead, expanded daily in concentric bands. 
This evidently suited Maska’s labourers, and Wankel has 
perhaps proceeded likewise. Such a system complicates even 
the approximate localisation of finds and situations from 
a specific date in space. In several cases, and particularly 
with the anthropological finds, knowing the day and band 
complemented by additional dimensions, such as the 
distance from the edge of the quarry, it is possible to attain 
at a rough localisation of the findspot. 

By reconstructing the daily movements of the excavator 
in the area, we ordered his records into their spatial context. 
This approach concerns the 1894 excavation area in general 
(Fig. 3.1) as well as the burial area in particular (Fig. 
3.2). The excavations in summer of 1894 joined further to 
the south the area already investigated in the spring. 
Ma&ska’s strategy was the same as that in the spring, i.e. the 
north-eastern corner (covered by the welcome shade of an 
elm tree) was chosen as the starting point, from which work 
progressed in concentric bands to the south-west. However, 
the discovery of the human burial area at the beginning of 
August altered the rhythm of the excavations. Some of the 
anthropological finds were left in situ, and further ex- 
cavation to the south-east and south then started from this 
spot. 

Following this model, we have divided the investigated 
area into sectors that roughly correspond to the chronology 
of the investigations (Fig. 3.1): the northern zone (the spring 
excavations), the north-east (July), the burial area, the 
north-west, the south-east, the southern zone and the south- 


THE ANTHROPOLOGICAL FINDS: CONTEXT AND TAPHONOMY 


Figure 3.1. Sketch of the area surveyed in 1894, after Maska, 
diary VII, p. 25. The arrows indicate the supposed directions 
of the excavation, the letters correspond to the main zones and 
sectors (northern zone, north-east, north-west, south-east, 
southern zone, south-west). The burial area is hatched. 


west (all August). This is, naturally, schematic. A more 
precise outline of the whole area was received by projecting 
Maska’s sketch into a general site plan taken in the 
following year by M. Kriz (1903: 50; Chapter 13: Fig. 13.2). 


THE NORTHERN ZONE (SPRING 1894) 

In comparison with the 1893 excavations, the northern zone 
of the 1894 area is more peripheral in nature. A description 
of the situation attests to the stacks of mammoth bones, 
which, however, did not form a contiguous cover, but rather 
separate, spatially distinct accumulations. This would also 
explain the higher number of bones of smaller predators, 
including complete wolf skeletons, and the lower number 
of artefacts, meaning that even isolated occurrences were 
worth recording. The limestone debris was angular in the 
upper layers and rounded in the subsoil. 

The first anthropological find came on May 18": “4t two 
places, 9 and 11 m from the edge, human remains: the lower 
part of a humerus and the back end of a lower jaw. 
Unfortunately, both incomplete.” This find is approximately 
localisable, if the distances of 9 m and 11 m from the edge 
of the loess wall are projected onto the band investigated 


Figure 3.2. Reconstruction of the burial area, based on original 
sketches inserted according to the individual excavation days 
(August 3-13, 1894). The excavation process is outlined on the 
right, by arrows indicating the direction of excavation. The 
outlines of the area are derived from the sketch in diary, p. 40. 


on May 18" on diary p. 16. However, the anatomical 
description does not agree with the later catalogue (no. 20) 
in Matiegka (1934; 1938). 


THE NORTH-EAST (JULY 2474-3157 1894) 

During July 1894 another zone was gradually uncovered 
in the north-eastern part of the area. The cultural layer 
comprised ash lenses lying in two and more horizons (diary, 
p. 24). In these days Ma&Ska divided his records into layer 
I (the upper) and layer II (the lower). Further, he notes an 
area of rounded limestone debris, mainly at the base of this 
stratigraphic sequence (“seats”, measuring up to 50 cm). 
We presume that this debris entered the area from the east, 
from the former Skalka rock. 


THE NORTH-EAST PRIOR TO DISCOVERY OF THE BURIAL AREA 
(AUGUST 15T—-6™ 1894) 

The overall situation essentially matches the foregoing. 
Initially Maska still divided layers I and II, later resigning 
this idea, clearly under the influence of less and less clear 
stratigraphic situations. He continued to advance in 
concentric bands, which stretched from the northern to the 
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eastern part of the area, but in such a way as to stay in the 
shade of the elm in the northern part of the area for as long 
as possible. Only on August 3% did he turn south, thus 
encountering the burial area. The overlying layers were 
in fact dug out on August 3'4-4"), “.. so that any of the 
workers, the numerous watchers and I myself could realise 
that at just shallow depths below the stones something 
important lay...” (Ma8ska, 1895b: 163). On August 4" he 
observes vertically set mammoth bones in the area, both 
shoulderblades and long bones. “Perhaps also two mam- 
moth lower jaws, lying on each other some 2 m east of the 
grave (diary: 32-33), relate directly to the human grave.” 
This was later confirmend, since in his concluding remarks 
(diary: 72; addendum: 32) he adds that during removal of 
these mammoth bones he really found 3 human bones below 
(an adult phalanx, a child’s ulna and probably a humerus). 
However, the central burial area was not registered before 
August 7", 


THE BURIAL AREA 

(AUGUST 7™—13™ AND SEPTEMBER 10T 1894) 

One of the reasons why Maska did not draw up an overall 
plan of the burial area, but stuck to partial sketches instead, 
was probably the unclear situation and the technical 
problem of expressing the overlaps of the bones; in his own 
words, they lay “next to and on top of each other”. Another 
problem was the irregular excavation system. 

The outline of the area is described verbally (an elliptical 
shape, the axis running north-east, dimensions; MaSska, 
1895a,b) and sketched on page 40 of the diary. In re- 
constructing the interior, we base ourselves on daily move- 
ment of the diggers within the area (Fig. 3.2). From the 
general plan it follows that MaSka approached the burial 
area from the north-east but did not recognise it before 
reaching its southern part, where the limestone debris cover 
(previously regarded as substrate) ended: “Many small 
bones of arctic fox were scattered, somewhat deeper than the 
other parts of the lower cultural layer, such as metatarsals 
and a calf bone which I have discovered suddenly” (Ma&ska, 
1895b: 162). Therefore, we localized the point of departure 
— the first sketch from August 7", at the southern edge of 
the area (diary: 34 below); the upper sketch, some 1 m 
distant to the north and thus drawn in the diary in the 
upwards direction (across the text written previously), 
indicates that on the same day MaSska returned back to the 
north, below the debris area. The rich finds from August 
8' are described only verbally, but are said to lay “to the 
side” and “in the direction south-north”. On one of the skulls 
lay a fragment of mammoth shoulderblade, the first of three 
found, which has thus been localised to the north-eastern 
corner. The debris at this place was both over and below 
the human finds. 


On August 9 and 10" MaSska reached the very centre 
(“mittlere Grube”, “Menschenhaufen”), where he counted 
a total of 6 skeletons, but on the 9" he depicts only parts 
of the lower limbs and a skull (diary: 37) and on the 
10 the most complete skeleton including vertebrae and 
ribs, and indicating the flexed lower limbs (diary: 38, male 
Predmosti 3). According to the publication, the other 
skeletons lay “west of here”, and were temporarily left at 
place to be later placed in crates en bloc. A second 
mammoth shoulderblade is also recorded at this point 
(worn at the crest and engraved with lines), evidently that 
one which in his publication Maska mentioned in the 
north-west. 

By the end of August 10" MaSska had already managed 
to establish the overall dimensions of the grave, i.e. the 
length of 4 m and the breadth of 3 m. A day later the 
dimensions were rendered more precise by a drawn outline 
(diary: 40), where the width was reduced to 2.5 m, and this 
definitive dimension was then retained in all later 
publications (Ma&ska, 1895a,b). 

On August 11-13" Maska worked within the area thus 
delimited, together with “the most skillful labourer”, but at 
the same time the excavations reached into the surrounding 
area, above all into the hitherto uninvestigated southern 
vicinity. On August 11" he depicted the skelet of an arm, 
strongly bent at the elbow, lying south of the grave (diary: 
40). On August 13" he turned back (i.e. towards the central 
area) encountering a large group of long limb bones, 
covered by a mammoth shoulderblade (diary: #2). Evidently 
this is the third of the “marginal” shoulderblades, in later 
reconstructions localised to the south-west edge. 

The remaining skeletal parts were removed by Maska en 
bloc, and drawn and photographed after the excavations 
had ended, i.e. on September 10". The relevant sketches 
thus appear on pages 65-68 of the diary, with only the most 
essential commentary. It is logical to assume that these last 
excavated situations were the stratigraphically lowermost. 
On our plan (Fig. 3.2), this superposition has been expressed 
graphically through overlapping frames that are localised 
west of the male skeleton no. 3. 

In general, MaSka records accumulations of limestone 
blocks from the northern and eastern sides, “not reaching 
the southern part”, and these have separated the anthro- 
pological remains from the overlying cultural layers. This 
debris continued outside the burial area as well, creating 
a kind of circular alignement around the former Skalka 
rock. It is therefore probable that this was a natural slope 
deposit, as should be expected in the vicinity of such 
a remarkable limestone outcrop as Skalka was. Only two 
“boundary” mammoth shoulderblades are mentioned by 
Maska in publications (the south-western and north- 
western), while the diary mentions - including fragments 
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— three in turn, with one at the north-east as well. (Klima’s 
reconstruction too shows only two, but at the south-west 
and north-east.) Because the use of mammoth shoul- 
derblades as protecting coverages of human bodies was 
later confirmed elsewhere in South Moravia, we may - in 
individual cases — apply the same interpretation at Pred- 
mosti. There was not, however, any sort of a continual 
coverage of the whole burial area. 


THE NORTH-WEST (AUGUST 147-22"? 1894) 

A sketch on page 25 of the diary shows that on August 14 
and 16" the excavations returned to the northern part of 
the site, which MaSska had abandoned at the end of July 
before the discovery of the burial area, and resurrected the 
original direction of the excavations from hence, north-east 
to south-west. The terrain slopes to the south (diary: #7). 
MaSska draws attention to the stratification of the layers into 
bands (solifluction?), and notes an extended ashy area. 

In the days that followed (August 17'"-22"4), the exca- 
vations reached the western boundary, where they should 
have abutted the neighbouring plot. MaSka repeatedly notes 
the doubling of the cultural layers and the appearance of 
ashy areas, but did not separate the finds accordingly. 

On August 18" there is a record of an isolated human 
ulna, which however cannot be more precisely localised 
within the framework of the north-western sector. More- 
over, its age is not indisputable, given that there was an Iron 
Age pit uncovered at the same time. 


SOUTHERN EDGE OF THE BURIAL AREA (AUGUST 23®?-24™ 1894) 
On August 23 Ma&ka returned to the southern edge of the 
burial, recording an interesting find: “4lso a human pelvic 
bone — young, perforated, 1 cm aperture, entirely round.” 
On the basis of surviving photographs this find was 
later published by Klima (1991b: Fig. 3.4), albeit that the 
documented aperture is here considerably larger than the 
one noted by MaS8ka. 

On August 24", when otherwise the works were going 
on in the south-eastern sector, Maska localised certain finds 
in the southern section: “Sowthwards from the grave a single 
human humerus, in the middle of the cultural layer. A metre 
to the east from there the skull of a young person (for 
washing), above which two mammoth shoulderblades (if 
this is not part of the grave?).” This then is another case of 
anthropological finds being covered by mammoth shoulder- 
blades. 


‘THE SOUTH-EAST (AUGUST 247#—28™ 1894) 

On these dates the excavations gradually advanced to the 
south-eastern tip of the area. In the narrow band between 
the burial area and the edge of the quarry Maska records 
the doubling or even a greater complexity of cultural layers, 


in places quite thick and deposited chaotically (diary: 54). 
These are evidently slope sediments along the foot of the 
former Skalka rock. Here the mammoth bones appeared in 
the upper layer. 

As time went on, human bones were found, reaching here 
from the central burial area (diary: 55). 

August 24"; “Cca 3 m eastwards lay a human lower jaw 
with teeth facing downwards, so that at first we thought it 
an upper jaw and skull. The jaw lay 10 cm above a thick 
charcoal layer (the lower cultural layer), immediately on the 
human jaw and neat to it were mammoth bones.” 

August 27": “Close to the lower jaw from Aug. 24 
a fragment of skull vault, the forehead and nape, 5 m distant 
Jrom the edge. Above this a shoulderblade. Beneath this 10 
cm Of loess, then a large hearth. Two metres from the edge 
at the most distant tip a human ulna, radius. This is in 
conjunction with the skull from Saturday. As deep as the 
substrate are older layers, in the same location are ribs as 
well. At the same place a mammoth skull and numerous 
skull fragments.” 

August 28"; “Where the human bones lay there was no 
skeleton; instead, to the earlier finds of radius, ulna, and ribs 
we may add one more humerus. This specimen laid in the 
upper layer, oriented towards the east. The others lay to the 
left. The upper epiphysis of the humerus was missing. Milk 
canine of a bear, perforated.” 

Of importance here is the mention of human skull 
covered by a shoulderblade on August 27", although it is 
unclear wheather the shoulderblade was of human or 
mammoth. 


THE SOUTHERN ZONE (AUGUST 29™—SEPTEMBER 15T 1894) 
It remained to dig out the southern band, where MaSska 
advanced from east to west. Further south it was bounded 
by another field that stretched to the former cemetery wall, 
and within which the owner, Chromeéek, was unwilling 
to allow furhter excavation. The cultural layer was again 
structured, as Maska documents by a sketch on page 56. 
On August 30" he records the find of a human rib, but 
again the language relating to the statement “/) m from the 


edge of the borders” is incomprehensible; the word “border” — 


is usually used by Maska for the neighbouring plots, but if 
despite this he meant the edge of the quarry (as was his 
habit), then the location would roughly match. 


THE SOUTH-WEST (SEPTEMBER 3®?-6™ 1894) 

Finally, a square of 10 x 10 m at the south-western edge of 
the plot remained to be investigated. From here Ma&ska 
mentions an even more extensive area of ash, but otherwise 
the cultural layer disappeared. The doubling of layers was 
still visible at places, as MaSka recorded a find of another 
leafpoint in the upper layer. This find relates to the leafpoint 
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Figure 3.3. Predmosti, various effects of human modification on human and animal bones. a - perforated human pelvis (after Klima 
1991a,b), b - human humerus with cutmarks (after Absolon 1929, 81), c, d - cutmarks and shockmarks on recently excavated 
faunal material (excavation 2006). 


found on August 22"4 in the “north-west” area — both thus 
come from the western part of the area and from the upper 
layer, as MaSka explicitly notes. In addition, he recalls 
several other finds such as the 8-9 cm long leafpoints found 
in 1893, always in the upper layer (Ma&ska, 1894b: 5; but he 
neglects a single find of a leafpoint from the lower layer, 
found on July 25" 1894). 

By the end, MaSska sketched in his diary an arched, 
unexcavated half of this sector (diary: 64), only noting that 


it makes altogether 50 m2. Later, this relict of the original 
sediments was not touched by Kriz in 1895 either, who on 
his map (Kriz, 1903: 50) marks it with a white triangle 
(although otherwise, as Maska, 1896, complains, Kriz 
worked on the areas cleaned and prepared by Ma&ska). It is 
therefore possible that Absolon, as late as 1928, reached 
undisturbed sediments at this location, and it was most 
likely from here that he obtained his human skeletal 
fragments. 
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Martin K7iz (1895) 

Kriz excavated both in the western and northern parts of 
the site, so that Ma&ska’s former excavations of 1894 es- 
sentially formed a link space between these two. Following 
his reports (1894; 1896ab; 1903), the excavated zone was 
clearly structured into settlement units, and the description 
sounds very similar to the one given by MaS8ka for the 
northern zone of the site: 


“The hearths were in depressions artificially hollowed into 
the loess, and measuring 1-1.5 m in diameter. Such a place 
is covered by ash, mostly of bones, with a grey, dark grey, 
or black coloration. In the ash and around, there lie 
a number of larger burnt bone fragments. A number of 
splintered bones of mammoths or of smaller herbivores 
(reindeer, horse), or of stones (for splitting the bones), flint 
knives and flakes is concentrated around a hearth.” 
(Kriz, 1896b: 97) 


However, we do not know wheather this patterning refers 
to the western or - rather — northern zone of the site, or both. 

While the arrival of Kriz at the site was an ethic problem 
of its own (Kriz, 1896c; Maska, 1895a; 1896), it must be 
recognised that these excavations were held in a better, 
i.e. rectangular system (Kriz, 1903: 50). In case of all paleo- 
anthropological finds Kriz gives its provenience according to 
his “pits”, or “Gruben”. These finds were later ascribed the 
numbers 22-26 by Matiegka, although the description does 
not match precisely and No 26 is clearly a later addition. 

Western part of the site: 

Skull - trench VIII 

Lower jaw 1 - trench IV 

Lower jaw 2 - trench VIII, unclear whether this belongs 

to the skull from the same trench 

Left and right femur - trench II 

Northern part of the site: 

18 cranial fragments - trench VII 

Right and left humeri - trench VII 

2 ulnae - trench VII 

Fragment of a right radius - trench VII 

Unfortunately, with the human fossil finds Kriz’s record 
on provenience of objects ends. This bias concerns artifacts, 
including the most famous works of art at Ptedmosti, such 
as the engraving of a woman on a tusk and the sculpture 
of a mammoth. In addition, both objects remained unread- 
able to their discoverer and it was Ma&ska who later oriented 
them correctly and recognized their meaning. 


Jaroslav Liska (1896) and Jan Knies (1902) 


According to J. Skutil (1962: 124), in the collection of J. Liska 
there was a label with the inscription “Homo sapiens. Skull 


found May 18" 1896 in the clay pit of Mr Chromecek with 
the remains of amammoth, with: tusk end, ribs and several 
Jlint knives. Depth 186 cm” A sketch of the profile was 
attached. Skutil’s text also contains a mention of another 
skull and a child’s mandible; it is presumed, however, that 
these were Holocene material, probably from Slavic grave 
pits (cf. also Absolon and Klima, 1977). 

Another find by J. Knies will certainly be of Holocene age 
as well. Knies writes about it to MaSka in April 1904: 


“During the holidays I “glanced” at Predmosti. Nothing new. 
The folks from Prerov are digging Slavic skeletons there. 
It’s now more than two years since I had a relatively nicely 
preserved skeleton of a human “croucher” from Predmosti. 
It would be interesting to compare one of your skeletons to 
these “crouchers” (inventory a single flint shard), and further 
with the Early Slavic skeletons also from thence, and 
perhaps with recent skeletal graves at Predmosti too.” 


Karel Absolon (1928) 


During the 1920’s the area of site I was approached by 
industrial loess exploitation of the expanding brickworks 
belonging to F. Prikryl from the west. Since 1924 the 
quarying was monitored by K. Absolon and colleagues. In 
1928 Absolon led a series of trenches in the westernmost 
part of the site, along the edge of the plot, and adjacent to 
the areas investigated by MaSka and Kriz (Absolon and 
Klima, 1977: Figs. 36-37). Between the older excavations he 
found a roughly 10 m long, irregular, intact zone; judging 
from a drawing made by J. Mrazek on September 15 1928 
it is possible that this area included the unfinished “south- 
west” sector of Ma&ska from September 1894. 

An incomplete human skeleton was found “in ashes in 
the Paleolithic layer, together with mammoth bones”, in 
August 1928 (Absolon, 1929, no. 27 according to Matiegka), 
but the skull was either missing or disintegrated when 
removed by its finder, L. Novak. Absolon lists 54 bones from 
both arms and the legs, including several phalanges, as well 
as two teeth. An important observation is that a fragment 
of left femur is engraved by 26 oblique cutmarks, evidently 
by a sharp object, which Absolon (1929: 87) explains as an 
effect of cannibalism. M. Oliva (2001: 79) suggested that it 
was a recent damage during the excavation. This is difficult 
to resolve, but authentic cutmarks of comparable type are 
repeatedly recorded in the faunal material from the 2006 
excavation (Figs. 3.3b-—d). 

In 1930 L. Novak found another lower jaw at the same 
place, but it is not known whether it comes from the same 
individual. Possibly, it is the one that was later published 
by J. Skutil (1940: Fig. 32), and is curated in the Moravian 
Museum collection under no. 26 (Vléek, 2005). 
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The context: Artifacts and fauna 

The accompanying archaeological and osteological finds 
are given only in summary fashion in the original ex- 
cavator’s records and publications, and only selected pieces 
receive special mention. Moreover, the value of the pro- 
venience data is different among the various authors, as 
shown above. Maska estimates the total number of artefacts 
at 20,000, Absolon (1947) at 30,000 and under his influence 
Breuil (1924) at 40,000. From any point of view it is a low 
number given the quantities of artefacts at other South 
Moravian settlements, where of course the find layers were 
for the most part subject to screening. Publication of 
important artefacts from the earlier excavations at Pred- 
mosti was undertaken by Absolon and Klima (1977), 
K. Valoch (1960; 1969; 1975; 1982) and Svoboda (2001b); 
comparative sample from modern excavation is presented 
by Svoboda et al. (2007). 

Focusing on the 1894 area, only two of the artefacts that 
are explicitly described by MaSka are identifiable in the 
current collections of the Moravian Provincial Museum: 
a marlstone disc, now complete (August 3" 1894, diary: 37) 
and a mammoth ivory “fork” (August 20" 1894, diary: 47); 
it is also from here that one of the polished sandstone 
pebbles published by Valoch comes (“polished slate chisel”; 
August 1°' 1894). Otherwise the 1894 excavations are 
remarkably poor in special, decorated or artistic items, and 
virtually no decorated artefacts from Valoch’s (1975) list can 
be localised here with any degree of certainty. 

In respect of the accompanying fauna, Maska estimates 
the total number of molars found at “more than 2,000; 
tusks, complete, cut and split, several hundred; other bones, 
thousands”. To this it can be added that the quality of 
preservation of mammoth bones was generally poor at sites 
of this kind, which was undoubtedly reflected in the 
documentation and equally in the quantification of their 
occurrence. R. Musil (1994; this volume) has provided 
a supplementary and overall assessment of the faunal 
representation at Predmosti. This underlines the great 
preponderance of mammoth, which essentially defies 
quantification. Of the other species, the most numerous are 
wolf and fox, followed by hare, reindeer, and wolverine. 
Horse, aurochs or bison, moose, bear, lion and rhinoceros 
appear rather sporadically; the presence of birds was not 
quantified. Supplementary information from both layers of 
the 2006 excavation, which confirms generally the faunal 
composition given by Musil, is provided by M. Nyvitova- 
FiSakova (in Svoboda et al., 2007). 

However, this general characterisitcs shows variation 
through individual parts of the site. In the parts excavated 
in 1894, where the burial area was located, the density of 
archaeological finds was slightly lower, osteological 
material was rich but not sorted after types, and fires were 


less controlled than in the areas excavated previously 
(1880-1893). Important finds, recorded for the individual 
sectors, are listed below. 


THE NORTHERN ZONE 

In the northern zone Ma&ska recorded a larger number of 
flakes, blades and bone tools, including 6 “cylinders” of 
mammoth ivory. Among the fauna mainly mammoth, fox 
and wolf are noted, and sporadically reindeer, horse, moose, 
bear and lion. The mammoth remains are mainly tusks, 
molars and vertebrae, and sporadically skulls, shoulder- 
blades and ribs. 


THE NORTH-EAST 

The north-eastern zone yielded a larger assemblage of 
flakes, blades and “scrapers” (“Schaber’), with sporadic 
references to a core, an awl, a leaf-shaped point with 
a sidescraper (exceptionally, in the lower layer), a hammer- 
stone, a whetstone, part of a polished marlstone disc (diary: 
31), a polished “chisel” and 2 dentalia. Among the worked 
bone 2 spatulas and 2 mammoth ivory “cylinders” are 
mentioned. Predominant among the fauna are mammoth, 
reindeer, horse, fox, wolf and bear, with isolated instances 
of wolverine, rhinoceros and birds. Most of the mammoth 
bones are tusks, molars, long bones, vertebrae and ribs, 
with sporadic skulls, jaws, leg bones, a shoulderblade and 
a pelvis. Some of the material comes of course directly from 
the overburden of the burial area, before MaSka identified 
it as such. 


THE BURIAL AREA 

In the period after discovery of the “grave” MaSska records 
2 bladelets, a scraper (“Kewersteinschaber”) and 2 hammer- 
stones. In terms of fauna he repeatedly mentions mammoth 
and fox, and occasionally reindeer, horse, wolf, bear, 
wolverine and hare. For the loose canines of various 
carnivores, mentioned several times, there is no mention 
of boring through, and these were therefore not pendants. 
The mammoth bones were molars, long bones and leg 
bones, with three shoulderblades and isolated instances of 
skull, tusk and vertebra. 


THE NORTH-WEST 

In this part of the site there were sporadic occurrences of 
flakes, a blade, a leafpoint (this in the upper layer), 
a shark’s tooth and shell. In the bone industry there are 6 
instances of “cylinders” of mammoth ivory, and above all 
the well-known “fork” (diary: 47). Dominant among the 
fauna are mammoth and wolf, while reindeer, lion and 
wolverine are also quite frequent; horse, fox and hare 
appear sporadically. There are repeated records of mam- 
moth skulls, tusks and molars. 
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THE SOUTH-EAST 

Lithic industry is not mentioned from this zone, while the 
bone industry yielded a spatula and two “cylinders” of 
mammoth ivory. The single bear canine (August 28") is in 
this case expressly drilled through. Dominant among the 
fauna are mammoth, reindeer and hare, while fox also 
appears repeatedly, and there are isolated instances of bear, 
lion and wolverine. For mammoth, there are repeated 
mentions of skulls, tusks and molars, whereas jaws, long 
bones and a shoulderblade appear rather as isolated 
instances. 


THE SOUTHERN ZONE 

South of the burial zone and further in the southern zone, 
there are repeated mentions of flakes and blades, and 
moreover 4 dentalia; there is an isolated “cylinder” of 
mammoth ivory. Among the fauna mammoth, reindeer, 
wolf and hare predominate; there are repeated instances 
of fox, lion and wolverine as well, and sporadic horse and 
rhinoceros. In this case mammoth is represented mainly 
by skulls and molars, less so by shoulderblades (some 
kind of coverage of a human skeleton?), long bones and 
a tusk. 


THE SOUTH-WEST 

In the south-western zone there are repeated mentions only 
of flakes, with an isolated leafpoint (upper layer) and 
a “cylinder” of mammoth ivory. Of the fauna only mammoth 
appears repeatedly, with rather sporadic reindeer, horse, 
aurochs, fox, wolf, lion, wolverine and rhinoceros. Mam- 
moth is represented mainly by molars and vertebrae, with 
an isolated shoulderblade. 


Discussion on ritual and taphonomy 


One of the basic archaeological assumptions is that 
a Skeleton preserved in a completely or at least partially 
anatomical position was deposited that way deliberately. It 
is then the result of a ritual and symbolic act, underscored 
by some theory of life and death. Nevertheless, even such 
an apparently straightforward thesis has in the recent past 
been subject to criticism from the taphonomic perspective 
(Gargett, 1989; Riel-Salvatore and Clark, 2001). 

In cases when a skeleton was uncomplete and/or re- 
moved, archaeologists tend to interpret the disturbance as 
a product of deliberate, sometimes ritual and often bizarre 
behaviour, and support these interpretations by ethnological 
analogies such as violent death, cannibalism, secondary 
burial ... Such interpretations must again — and more than 
in the first case — be preceded by contextual and taphonomic 
analyses, taking in account the post-depositional processes 
that can be expected at the site. Often a far simpler, and 


on closer examination more likely, solution is brought to 
light (Svoboda, 2003). 


ETHNOLOGICAL AND PALEOETHNOLOGICAL ANALOGIES 

The range of ethnological analogies is more than broad and 
lies far beyond the scope of this chapter (Ucko, 1969; 
Binford, 1971; Guiart, 1979). In case of the Gravettian, the 
optimal zones of analogy are the geographic zones of high 
latitudes with a cool climate, frozen or rocky earth, and 
a living tradition of shamanism, such as North and Central 
Asia (e.g. Alekseev, 1980: 76-224). In these regions, bodies 
may either be protected in wooden superstructures, or 
exposed to natural processes, predators and scavenging 
birds. From the perspective of shamanism and lamaism, 
behaviours that are from our own point of view irreverent 
may receive a symbolic and ritual significance (Kolmas, 
2003: 24). In addition, the variability of mortuary behaviours 
may have reflected the type of relationship that survivors 
planned to have with the deceased (regardless of region 
and climate, cf. Lohmann, 2005). 

The rapid development of setthement archaeology in 
present time has been accompanied by an emphasis on 
location of the burial as a kind of declaration of rights to 
a territory, confirmed and declared by the deposition of 
ancestor’s bodily remains in the ground. Such significance 
may also be applied to certain Gravettian burials, deposited 
at strategically important points of passage (Predmosti, 
Dolni Véstonice, and the Grimaldi caves). 


THE FORMATION OF BURIALS AND THEIR PROTECTION 

Standard burials, set in and protected by relatively deep 
grave pits covered in bones, have been described from 
Russia (Kostienki; Sinitsyn, 2004), where other types of pits 
(storage, setthement, etc.) were a common phenomenon in 
general. At Moravian settlements pits of any kind are rare 
and shallow, and graves themselves were laid almost on 
the surface. On surface of the bones it is even possible to 
see the marks left by the plant roots. The most likely 
explanation of such shallow depositions in Moravia is 
offered by the generally greater extent of permafrost in 
Central Europe, a region more exposed to the influence of 
the Fennoscandinavian and Alpine glaciations during the 
Pleistocene. In any case, it was necessary to protect the 
skeletons by other means, such as coverage by mammoth 
shoulderblades (the burials DV 3 and Pavlov 1, and ap- 
parently by DV 4, and, partly, in marginal parts of the 
Predmosti burial). Mammoth shoulderblades are missing 
in case of the well-preserved triple burial DV 13-15 and the 
burial DV 16, where some sort of structure made of wood 
and other organic materials is presumed. This is in the first 
case attested by the numerous pieces of charred roundwood, 
and in the second by the outlines of a setthkement unit 


29 


30 


EARLY MODERN HUMANS FROM PREDMOSTI NEAR PREROV, CZECH REPUBLIC 


around, interpreted as an architectural relict. An alternative 
coverage might have consisted of stone blocs (as has been 
suggested at Predmosti or Abri Tagliente), but natural 
deposition should always be considered in these cases 
as well (Svoboda, 2003). Unprotected human bones 
appear as isolated elements and fragments, scattered in the 
cultural layers together with faunal remains (Trinkaus et 
al., 2000). 


DYES 

The absence of dyes within the Predmosti burial area is 
strikings; Maska would certainly have recorded them. This 
is a common indicator of Upper Paleolithic burials in 
general, and since the 19" century scholars have paid 
special attention to them. At South Moravia, there are not 
only ochre coverages over the buried bodies, but also 
grinding palettes and pebbles, previously dye covered, some 
directly within the confines of the burials (DV 16). At 
Predmosti, dyes were recorded elsewhere, as in the 2006 
excavation area, but with no connection to human remains. 


THE PROBLEM OF “BURIAL GIFTS” 
The absence of grave gifts is another striking feature of the 
Predmosti burial area. Of course, even for apparently richer 
Paleolithic burials the question arises as to what extent the 
artefacts and animal bones found in grave contexts can be 
interpreted as deliberately deposited equipment for the 
journey to the afterlife, to which archaeology traditionally 
applies the term “grave gifts”, or whether they just represent 
the general content of the sorrounding cultural layer. An 
analysis of the Predmosti diaries indicates that artefacts 
were not particularly numerous around the burial area. 
In general, all items of decoration found on the body of 
the deceased and thereabouts may be interpreted as related. 
Two types occur most commonly: drilled animal teeth, 
reproducing the composition of the surrounding fauna, and 
mollusc shales, again dependent on accessible sources - 
ie. in Moravia on fossil Tertiary molluscs. Shaped pendants, 
in the later Paleolithic made primarily of mammoth ivory, 
are rarer — as are several special or prestige tools, weapons 
or artistic objects. On a worldwide scale, the richest burials 
are certainly that of the “prince” from Arene Candide (or 
perhaps other Italian graves), the burials from Sungir, and 
the burial of the “shaman” from Brno. It is suspicious that 
all of these examples date to Upper Gravettian (23-24 ky 
BP), and are thus later than Predmosti, Dolni Véstonice and 
Pavlov. 


CANNIBALISM 

Cannibalism is undeniably part of human behaviour, 
generally non-standard and only in certain cultures 
generally widespread. The significance of this term lies, 


however, in the actual consumption of human meat, and 
this is not convincingly demonstrated by either frag- 
mentariness or deliberate manipulation, if these are visible 
and provable on the human bones found. Evidence of 
human bone breakage and cutmarks begin with Middle 
Paleolithic cave sites and continue through Mesolithic 
cemeteries, where cannibalism is seriously considered. 
In the discussion and interpretation, however, cannibalism 
sometimes becomes an alternative explanation for all 
fragmentarily preserved skeletons, whether this frag- 
mentariness was caused by natural post-depositional 
processes or by human manipulation (Absolon, 1929; 
Ullrich, 1982; 1986; 1996). 


SECONDARY BURIALS 

The ethnologically and archaeologically documented 
possibility of secondary burial is certainly an alternative 
for the Paleolithic as well, especially if analogies from the 
Arctic environment are considered. Given a winter death 
at high latitudes, there was no option but to rebury the body 
later, after the frozen ground melted. Another type of 
behaviour is of course represented by ritual secondary 
burials, whereby bones are carefully selected, sorted or 
complemented to a particular scheme, which has symbolic 
significance and is anchored in a tradition. A series of such 
ritually highly complex examples are for example known 
from the preceramic horizons of the Near East. 

If such a model is to be applied at Predmosti, as done by 
H. Ullrich (1996) and M. Oliva (2000-2001; 2001), statisti- 
cally convincing evidence of the deliberate selection of 
certain (“representative”) bones should first be provided 
— which is missing here - and the influence of postde- 
positional processes that might have acted on the grave 
ruled out. In addition, two cases (perforation, cutmarks, 
Figs. 3.3a,b) demonstrate postmortal human manipulation 
with individual bones, but both were found outside the main 
burial area, and the authenticity of the second case was 
rejected by Oliva himself. 


GEOLOGICAL PROCESSES 

The influence of geological processes on Pleistocene burial 
situation must be estimated separately for each site - not 
just from the geographic and geomorphological situation, 
but also relating to planigraphy and stratigraphy, with 
consideration given to how other archaeological features 
(hearths, pits) or regularly deposited layers were deformed. 
From this it is possible to deduce the influence of rede- 
position on the skeletal remains concerned. 

The open-air sites in the Dolni Véstonice—Pavlov area lie 
within loess deposits on the slopes of the Pavlov Hills, with 
evidence of shifting of whole sediment blocks, layers, item 
groups and separate artefacts. In the first place, it is the the 
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stepped decline of loess blocks over the marlite Tertiary 
substrate, along oblique or vertical fissures. Within the loess, 
it is further possible to observe frost phenomena such as 
solifluction, cryoturbation, frost wedges and the subsequent 
deformation of the originally regular pits and hearths, or 
their subsequent covering by a fine overlayers of loess along 
the slope. Nevertheless, the relatively regular structure of 
the features, the artefact accumulations, and the well 
preserved human burials indicate that the deformations 
were not fundamental, and rather that removals in the 
range of centimetres to tens of centimetres should be 
expected (for example, the removal of few centimeters of 
the lower part of the legs of DV 14 at the knee). Only the 
male skeleton Pavlov 1 moved along a slight slope, so that 
the parts protected by a large mammoth shoulderblade 
moved more or less as a whole, while the unprotected parts, 
such as the skull, were shifted separately and on a longer 
distance. 

Finally, there are effects of sediments overlying the 
burials. Whereas most of the Gravettian period during the 
final OIS 3 was a time of restricted loess sedimentation, 
or deposition only locally defined and in fine layers, the 
subsequent glacial maximum (OIJS 2) caused the rapid and 
massive sedimentation of several metres of loess. The 
weight of the sediment, acting on the laid out body, evidently 
compressed the skeletons into extreme positions (DV 3), 
and caused skull fractures that may be comparable to effects 
of mortal blow (DV 14). At Predmosti, repeated deposition 
of material from the Skalka rock covered and probably 
protected the burial area below (see Chapter 13). 


PREDATOR ACTIVITY 


Predators for which there is evidence in the Moravian 
Gravettian are: fox (common and arctic), wolf, hyena, 
wolverine, lion and bear. Foxes are capable of digging up, 
breaking open and discarding bones (Grambo, 1995; 
Mondini, 1995), but have difficulty breaking the bones of 
medium sized animals, including larger human bones 
(Andrews and Jalvo, 1997; Andrews and Armour-Chelu, 
1998). Wolves may dig carrion out of the snow. There is 
little evidence to suggest that they would dig bodies out of 
the ground, but they are capable of breaking human bones 
into spiral fractures, and of damaging epiphyses (Binford, 
1981; Haglund et al., 1988). Hyenas could dig out, gnaw on, 
damage and discard bones, and in the Near East and Africa 
it has been demonstrated that they disturb shallow human 
graves (Sutcliffe, 1970; Horowitz and Smith, 1988); they 
break long bones and split them with even more ease than 
wolves (Andrews and Jalvo, 1997). Bears dig up carrion, 
gnaw it and eat it, and can also break human bones 
(Haynes, 1983). Equally, wolverines gnaw and break up 
bones (Coues, 1877). The influence of predators as a natural 


part of the Pleistocene biocenosis and landscape must 
therefore be acknowledged, even if not directly indicated 
by traces of breakage and gnawing on the surviving bones. 


SUBSEQUENT HUMAN ACTIVITY 

Within the large hunters’ settlements, where the Gravettian 
burials were deposited, one should consider the effect of all 
subsequent human activities. Specifically, in Moravian 
settlements the bodies were interred at relatively shallow 
depths. A precondition for this type of disturbance is that 
the burial place is forgotten, or that the body never had any 
greater significance than any piece of animal carrion. 

In case of Predmosti, the spatial delimitation of the burial 
area has been restricted for some reason, and if the area 
was used for a longer time, than each new deposition would 
desturb the earlier ones. An illustrative case is provided by 
the Mesolithic “tombs” at Hoédic (Pequart and Pequart, 
1954). 


Taphonomic issues at Predmosti 


In landscape, the actual setthement-archaeological analyses 
of the Gravettian address the problems of settlement strategy, 
site location, and site hierarchy, whereas within each large 
settlement the analysis focuses on the relationships of centre 
and periphery (Svoboda, 2005b). From these contextual 
viewpoints, and unlike several earlier works on Predmosti 
(e.g. Matiegka, 1934: 9), we do not regard the Skalka cliff as 
“the middle of a settlement of prehistoric man”. 

If we take the area north of Skalka (excavations 1880-1893) 
as a typical settlement center, with high concentrations of 
artifacts, art, several types of hearths and mammoth bones 
sorted after type, than the area west of Skalka (Maska’s 
excavations in 1894, and our excavations in 2006) show 
lower frequencies of artifacts, large and irregular mammoth 
bone deposits, and evidence of their fragmentation and 
burning at less controlled “ash grounds”. Concerning the 
quarried-off parts of the site further east of Skalka, we 
unfortunately only know that a number of mammoth bones 
were there, with no contextual evidence. Thus, the burial 
area was located by Ma&ska within a rather peripheric and 
task-specific area. 

Stratigraphically, the position of the burial area corre- 
sponds predominantly to the lower (Pavlovian) archaeological 
layer, but several indications mention locations of human 
bones below and above it. In other words, burying the dead 
at this particular findspot certainly was a Pavlovian habit, 
but there is no way to prove whether it continued as late as 
the Willendorf-Kostenkian period. 

Following Ma&ka’s statistical presentations (Tabs. 6.1-6.4), 
the skeletons found within the burial area and numbered 
Predmosti 1-10 and Piéedmosti 15 were relatively complete, 
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whereas the others were fragmentary. The male numbered 
3 is refered to as the most completely preserved. Outside 
the burial area, only isolated bones and fragments occurred, 
but some of these display an evidence of human mani- 
pulation. In effort to interpret this situation, the following 
processes should be evaluated in particular: 


(GEOLOGICAL PROCESSES 


MaSka’s records reveal a relatively large thickness of the 
fossiliferous layers comprising pure loess, humic and 
carbonaceous areas and, penetrating from the east and 
north, limestone scree (diary: 23-24). Because the complex 
stratigraphy continues within the few meters towards the 
former Skalka rock, and even becomes more thick there 


Figure 3.4. Present-day view 
of the burial area findspot, 
now located a few meters 
above the actual ground, and 
marked by a crown of a tree. 


(diary: 54), the terrain situation should be influenced by 
the slope movement and sediment accumulation that can 
logically be expected at the foot of a rock. This process took 
place before, during, and after deposition of the skeletons 
and would bring redeposited loess, paleosols, loam, and 
limestone scree to the area. It is also an evidence for a longer 
duration of the deposition process and usage of the place 
for human burials. 

The fact that “no skull was found whole, all had fallen 
apart (along the sutures)” is explained similarly as at Dolni 
Véstonice (Svoboda, 2003; Trinkaus and Svoboda, 2006a; 
Svoboda, 2008) by the pressure of the overlying deposits, 
which sedimented out relatively rapidly after setthement 
had ended (and after the disintegration of the brains). 
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PREDATOR ACTIVITY 

This phenomenon, to which attention has been drawn by 
all previous researchers, starting with Maska and con- 
tinuing with Matiegka and Klima, is emphasised by the high 
numbers of remains and even whole skeletons of wolf and 
fox in the vicinity of, and directly within, the burial area. 
On the bones themselves, however — according to the photo- 
graphic documentation — no demonstrable gnawing marks 
were recorded, despite Maska’s repeated claims about 
carnivore damage. From his notes it follows that at his time 
he focused on fragmentation, e.g. the breakage of epiphyses, 
rather than on the typical gnawing marks. Predators could 
of course have dragged skeletons in such a way as not to 
leave clear marks on the bones. 

In 1996 the author had the opportunity to follow the 
actions of foxes on a forested hillside in Tierra del Fuego, 
where in the deepest winter a herd of guanaco had died. 
The foxes excavated a nest by each corpse (or group of 
corpses), consuming them over the long term, so that each 
day the position of the corpses changed slightly. This would 
roughly match the accumulation of fox bones that Maska 
identified on August 7 at the southern edge of the burial 
area, and elsewhere. 


HUMAN INTERVENTION 
Since the moment of discovery of the burial area at 
Predmosti, two opposing hypotheses were raised, one of 
a contemporary burial, perhaps as a consequence of a cata- 
strophic event (introduced by Maska himself), against 
a gradual accumulation of the bodies at one place. If the 
latter alternative is preferred, as suggested by the complex 
stratigraphy at the findspot, then it would also explain the 
disturbance of certain skeletons, as every new deposition 
will deform the situation of those preceding it. The best 
preserved skeleton, Predmosti 3, for example clearly lay in 
an upper position in the central part of the area (diary: 38), 
while the skeletons located at the base are more disturbed 
(diary: 66). Originally, the bodies mostly oriented to the 
north, i.e. parallel to the rock wall. In this there is a difference 
from Dolni Véstonice, where heads were oriented against 
the slope. 

Human manipulations with human bones are apparent 
on individual bones, but allways outside the burial area: 


the aperture in a bone found south of the grave (Klima, 
1991a,b: Fig. 3a), and the cutmarks on the humerus found 
by Absolon (1929: Fig. 3b), and similar cutmarks are 
frequently encountered in the faunal material of this site 
(excavation 2006: Figs. 3.3c,d). 

The burial area is minimally equipped with artefacts, and 
dye coverage is also absent. The previously published data 
on items of decoration found in the context of child 
skeletons are secondary and erroneous. Another mention 
of fox skulls that lay across the human skeletal remains is 
authentic, i.e. is Maska’s, but with such an accumulation 
of fox remains over the whole area loses any special 
significance. The only conspicuous artefact found in close 
proximity of the burial area, is the part of a marlite disc 
(diary: 37; the other half of which was found previously). 
This object might have had symbolic significance, stemming 
from the funerary context of this location on the one hand, 
and from ethnological analogies from Northern Asia on the 
other (Svoboda, 2005b: 165). 

Mammoth shoulderblades (one of which had irregular 
engraving) evidently covered three or more skeletons at the 
margins of the burial area, but no regular or even con- 
tiguous delimitation or coverage of the whole space. Two 
mammoth shoulderblades also covered scattered human 
remains south and south-east of the burial area. MaSka also 
recorded vertically erected mammoth shoulderblades, 
as well as a vertical tibia and femur, and perhaps two 
mammoth jaws further to the east from the burial area. This 
is difficult to explain: the erection of bones may be an effect 
of human activity, but may also result from chaotic re- 
deposition of the slope sediments. The deposition of the 
limestone scree as such can be explained by natural move- 
ments, although of course it brought stone to the place, as 
a potential material to cover and protect the dead bodies. 

In conclusion, the hypothesis may be advanced that the 
determining factor for the location of the burial area at 
Predmosti was the Skalka rock itself, which rose directly 
above it. A long-term tendency to take the dead outside the 
actual settlement centre, i.e. “to the rock”, without ochre 
nor burial gifts, may have given rise to the accumulation of 
human remains at a single place, with a scatter in the 
vicinity, where they were more or less deliberately left to 
the action of predators and other natural factors. 


CHAPTER 4 
The Importance 
of the Predmosti Human Fossils 


David W. Frayer and Milford H. Wolpoff 


The history of the site complex at Predmosti has been re- 
viewed by numerous paleoanthropologists over the past 
100 years (e.g. Absolon, 1925; 1929; 1949; Absolon and 
Klima, 1977; Jelinek, 1969; Klima, 1991a; Kriz, 1903; 
Matiegka, 1925; 1934; 1938; Oliva, 2000-2001; Smith, 1997; 
Svoboda et al., 1994). Lying in the “Moravian Gate”, a pass 
between the Carpathians and the Bohemian Massif, the site 
is situated in a major geographic link connecting the North 
European Plain and the Danube. Continuing along the 
Morava River, this corridor was used for millennia by 
prehistoric groups who left scattered tools, but no human 
remains in the Acheulean, and more dense occupations 
with skeletal remains in the Middle and early Upper 
Paleolithic (Jelinek, 1969; Svoboda, 1991; Svoboda et al., 
1994). Because of its richness the region of the “Moravian 
Gate” has been the focus of research by “all the leading 
personalities connected with Paleolithic research in Mo- 
ravia... J. Matiegka, J. Wankel, K.J. Maska, M. Kriz, J. Knies, 
K. Absolon, H. Schwabedissen, K. Zebera” (Svoboda et al., 
1994: 457), and B. Klima, J. Jelinek and J. Svoboda in more 
recent times. 

The intensity of archaeological research at Pfedmosti and 
other sites along the Moravian corridor was in part related 
to archaeological reconnaissance initiated before the turn 
of the 20" century (Absolon, 1949). But the area was also 
heavily exploited commercially for limestone and loess, 
exposing buried sediments to many inquisitive eyes. With 
the stripping of the landscape, as the loess was mined for 
brickmaking, archaeological levels from Predmosti, Dolni 
Véstonice and other sites in Moravia were exposed for 
discovery and excavation, since many had been deeply 
buried by the loess. Industrial exploitation continued to take 
a heavy toll on the topography, and today the original site 
of Predmosti is covered by a housing development and most 
prehistoric landmarks, like the limestone outcrops known 
as Hradisko, are gone and Skalka is reduced to a low 
outcrop (Fig. 4.1). Even the brickyard which dominated the 
landscape in the early 20" century (Klima, 1991a) has 
disappeared, with much of the immense loess sediments 
used to manufacture the bricks. As in the Neander valley, 
which was also heavily modified by quarrying, the 


Predmosti site and general area today do not resemble the 
time of the Paleolithic settkements or even the topography 
of 100+ years ago. 

Destruction awaited some of the archaeological material 
and virtually all human remains found by Wankel in 1884, 
MaS8ka in 1894, Kriz in 1895 and Absolon in 1928. This 
material was purchased by the Moravian Museum in 1907 
for 40,000 crowns (Oliva, 2000-2001: 207) and, afterwards, 
Matiegka (1934; 1938) published the comprehensive 
studies, along with a series of other papers (Matiegka, 1923; 
1924; 1925). It is fortunate that Matiegka thoroughly studied 
and published on these remains, since, as documented by 
Vicek (1971b), Jelinek and Orvanova (1999) and Smith 
(1997), all but a few bones from the site were destroyed at 
the end of WWII in a fire set at Mikulov Castle near the 
Austrian border. During the war many of the important 
Czech relics and antiquities were brought to the castle for 
safe keeping, but it was intentionally burnt by Sudenten 
Deutsch Nazi party members in 1944 at the time of the 
Allied approach. Destroyed along with the Predmosti human 
remains were many other fossil specimens from Moravia, 
including Dolni Véstonice, Mladeé and Sipka. 


Figure 4.1. The rock outcrops, Hradisko and Skalka, were 
prehistoric and historic landmarks of the Predmosti site. 
Hradisko was destroyed in the early 20" century and Skalka is 
now in the backyard of a housing development. (Photo by Petr 
Veleminsky.) 
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The human remains were for the most part found in the 
so-called mass grave (individuals 1-18), which was lined 
on at least one side by limestone slabs and covered in places 
by mammoth scapulas. Other individuals (19-29) were 
discovered in archaeological deposits as much as 30 meters 
northwest and southwest of the grave (Oliva, 2000-2001; 
Vléek, 1971b). Many of these were single bones, representing 
scattered remains and were not burials or, if so, they were 
not recognized as burials during the haphazard excavation. 
As reported by Ma&Ska (1895a), Absolon (1925) and re- 
constructed nearly a century later by Klima (1991a), 
individuals 1-18 were found in a common, oval grave 
measuring 4 m by 2.5 m (Fig. 4.2). Because of the jumbling 
of the skeletons in the mass grave and the discovery of 
numerous bones outside it, Oliva (2000-2001: 202) proposed 
this was why Matiegka described the crania separately from 
the postcranial remains in the two volumes published in 
1934 and 1938. 

Moreover, while most human paleontologists referring 
in the past to Predmosti are focused on the individuals in 
the common grave, there have been great misunderstand- 
ings about the nature of the funeral area: the number, 
completeness, organization and associations of the corpses 
represented (Ullrich, 1996; Oliva, 2000-2001). For example, 
Boule and Vallois (1957: 277) in Fossil Men report: “Maska 
discovered a large burial containing forty complete skeletons, 
as well as remains of six others. The bodies ... were in 
a squatting position and pressed close together.” According 
to Klaatsch in The Evolution and Progress of Mankind (1923: 
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Figure 4.2. The Pfedmosti mass grave as reconstructed by 
Klima in 1981. 


299), “Maska found a cemetery with the remains of about 
twenty individuals, of all ages. A child’s body had its 
ornaments on, and heads of arctic foxes lay beside others.” 
Keith (1931), in New Discoveries Relating to the Antiquity 
of Man, also described the common grave (he called it 
a “remarkable tomb”). 


“In the case of 10 individuals the whole skeleton was re- 
presented ... On the skull of a child was a beautiful 
Aurignacian necklace... In the tomb with the human bones 
was the skull of an arctic fox. Over the tomb was placed 
a protective stratum of stones... The bodies were laid to 
rest in a contracted or flexed posture, and we may presume 
that it was a family or tribal grave in which interments 
were made for time to time, for it is only under such 
a supposition that we can explain the disturbed condition 
of some of the skeletons and the fragmentary condition of 
others.” (Keith, 1931: 369) 


Some of this confusion and perhaps excess optimism about 
what was actually known about the site traces back to the 
original, inconsistent reports by Ma&ska and the stories he 
concocted related to his plans to sell the collections to the 
Moravian Museum (Oliva, 2000-2001: 207). As the Maska 
notes published here reveal, given the poor excavation 
techniques and loss of the material at Mikulov, we will never 
really be able to determine the actual individual count or 
be certain of the bone associations of the individuals from 
the mass grave. Furthermore, because Matiegka (1934; 1938) 
described and provided metrics for the skeletal material as 
associated cranial and postcranial remains, paleontologists 
have commonly assumed the individuals were discovered 
as intact, if incomplete, skeletons. From MaSska’s notebooks 
and discussions of it, we can be relatively certain that only 
the skeletons of Predmosti specimens 3 (male) and 
4. (female) are likely to be associated. This, of course, could 
potentially alter our understanding of certain aspects of the 
skeletal remains, for instance those based on skeletal indices 
if the skeletal parts related are not from the same individual. 
However, we examined this possibility and it turns out that 
key indices such as the brachial and crural index, are close 
to unchanged if these two skeletons alone are used to 
represent the sample. Currently, the number of individuals 
found at Predmosti is the inventory produced by Matiegka 
in 1934 and 1938 and reproduced by Vicek (1971b) and 
Jelinek and Orvanova (1999), although it is important to be 
aware that the skeletons do not necessarily match the crania 
and may be conglomerations of different individuals. 

Whatever the relationship of the various bones as 
individual skeletons and the relationship of the “skeletons” 
to each other within (or without) the grave, the bones must 
all be roughly contemporaneous given the uniformity of 
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the archaeological context. From the earliest publications, 
the sample was recognized to be a sample, and this was 
highly significant for the period it existed and was studied. 
Moreover, despite the destruction and thanks to the 
thorough documentation by Matiegka of the cranial, dental 
and postcranial remains, Predmosti has continued to 
represent a critical reference collection for early Upper 
Paleolithic Central Europeans. However over time, with 
both the fact of the sample’s destruction and the significant 
changes in scientific theory and, more importantly, in the 
style of scientific thought (Harwood, 1993), studies of the 
Predmosti remains have come to address quite different 
issues. 

In the 20 century, the first significant issues informed 
by the Pfedmosti remains were evolutionary. Klaatsch, in 
1923, addressed an origins question: 


“We see a new race, with far higher gifts, yet in the features 
of the skull recalling its crude ancestors, coming on the 
scene as the two older races blend. Artistically it was, no 
doubt, influenced by the Aurignacian strain of its ancestry 
... [he Homo predmostensis [is] a mized type, probably 
due to the crossing of the Neanderthal type with the 
Aurignac or some other.” (Klaatsch, 1923: 300-304) 


By the time Keith wrote on Predmosti the issues ad- 
dressed had changed, and Predmosti attained importance 
because of its key role in understanding the origin of 
Europeans - especially Central Europeans (Kundera, 2007). 
As early as 1925 Keith was describing the site as a local 
Paleolithic “Pompeii”, and Absolon (1925) likened its 
importance to the discovery of Tutankhamen’s tomb, both 
writing for a very well illustrated volume of the widely read 
Illustrated London News. Ptedmosti, with Dolni Véstonice, 
brought prestige and importance to Central European 
history, and specifically to the newly established Czecho- 
slovak Republic, firmly setting it in a Central Europe linked 
to the West (Kundera, 2007) by ties of prehistory. So by 1931 
Keith was concerned with racial affinities: 


“Tf we suppose that both the Cromagnon and the Predmost 
peoples were of hybrid origin-formed by the amalgamation 
in Europe of two peoples, a negroid and a proto-European 
or Caucasian — then we can offer an explanation for the 
occurrence of “negroid” individuals amongst these early 
Europeans.” (Keith, 1931: 385) 


Keith believed that both the Western European Combe 
Capelle and female Predmosti cranium 4 had “negroid” 


features. However, he did not account for them with a hybrid 
origin: 


“We must explain the origin of the human races on an 
evolutionary basis; we have to presume that black, yellow, 
and white races are traceable back to a common 
ancestry... we Should expect the earlier forerunners of 
white races to still possess some of the negroid traits of 
the common ancestor... I therefore look upon the 
Cromagnon and Predmost peoples as early and nearly 
related representatives of the white stock.” 

(Keith, 1931: 385-386) 


This essential linkage of early modern Europeans in 
Western and Central Europe was also Matiegka’s conclusion 
about Predmosti (1934), as it was later the conclusion of 
Boule and Vallois (1957) and others. However, Boule and 
Vallois argued further: 


“One would expect that by arranging the various evidences 
according to their relative ages it would be possible to 
observe differences connected with this chronological 
relationship and therefore evolutionary in character. In 
Jact we find nothing of the sort. The Men who have 
preserved the most primitive characteristics, such as those 
of Predmost and Combe-Capelle, cannot be much older 
than those of Cro-Magnon or Grimaldi.” 

(Boule and Vallois, 1957: 300) 


Such a perspective is consistent with Morant’s earlier 
work, “Studies of Paleolithic Man” (1930), where he lumped 
Pfedmosti with specimens from the Grimaldi caves, 
Chancelade, Combe-Capelle, Cro-Magnon, Mlade¢é, Ober- 
cassel, Laugerie-Basse and other Polish, French, Czech and 
British sites into a pan-European, Upper Paleolithic sample. 
Based on univariate statistics and his coefficient of racial 
likeness, Morant concluded that there was “no sufficient 
statistical justification for differentiating the Upper Paleo- 
lithic sample. Local and secular varieties almost certainly 
existed, but the differences between them must have been 
slight... Treatment of the series as a sample from a single 
homogeneous population may obscure some ethnic re- 
lations of great evolutionary importance, but a treatment 
of that kind appears to be the only statistical to be employed” 
(his italics, 157). So for Morant, Ptedmosti was just another 
series of skulls in a “homogeneous” Upper Paleolithic 
sample running from Britain to the Czech Republic. He also 
noted that there were no special links between the Ne- 
anderthal and Upper Paleolithic samples. 

The destruction of the skeletons forever ended the period 
of direct study, although most paleoanthropologists have 
seen the skull and mandible casts of Predmosti 3 and 4 
which have been widely available for almost 100 years, and 
four of the endocasts still exist. After this tragic loss, the 
Dolni Véstonice sample came to replace the Predmosti 
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sample (TomaSkova, 1995), and with Pavlov an increasing 
number of specimens from this site do indeed make up 
a large penecontemporary sample from the region (Sladek 
et al., 2000). However, this sample is not as complete as the 
Predmosti remains were. Predmosti came to be used as 
an example of an evolutionary stage in Europe, a stage 
whose intermediacy could link Neandertals with later 
Europeans (Frayer, 1978; Jelinek, 1969; Smith, 1982; 1997), 
although without many of the details that might have been 
observed had the destruction been avoided. 

A different aspect of the sample has become important. 
As broader evolutionary issues predominate in paleo- 
anthropology, scholars have come to address the Predmosti 
variation, and its explanations. Jelinek (1969) opened this 
modern period of studies: 


“The Predmosti finds furnish particularly valuable 
material for the study of the evolution of H. sapiens. They 
demonstrate once again that individual morphological 
characteristics are not inseparably linked to one another 
in their evolution and may even often differ from each 
other in the trend and tempo of their development. While 
a number of characteristics seem to indicate the relative 
isolation of a small group... the over-all picture is one of 
relatively great morphological variability within a group. 
In most members of the group, distinct archaic character- 
istics are preserved.” (Jelinek, 1969: 485) 


Bruzek and Tillier (1996) began what has become a pro- 
ductive consideration of sex determination and sexual 
dimorphism, a key explanation for variation at the site. 
Subsequently, Katina and colleagues (2004) and Lee (2006) 
examined the magnitude and pattern of sexual dimorphism 
in the sample, from quite different perspectives. 

Coming full circle, the most recent issues informed by 
Predmosti have returned to the question of origins. Evol- 
utionary change within the post-Neandertal populations of 
Europe must in some sense point to their origin, but this 
becomes a complex question. The remarks of Boule and 
Vallois cited above are prescient, especially because of the 
quite different anatomy revealed in Romanian remains that 
might be even older than Predmosti. These specimens from 
Pestera cu Oase and Pestera Muierii (Soficaru et al. 2006; 
Trinkaus et al., 2003a) are quite different from Predmosti 
and other penecontemporary Moravian finds, and in fact 
closely resemble Medieval populations later inhabiting the 
region. If the Romanian specimens are correctly dated, the 
pattern of evolutionary change in post-Neandertal Europe 
is not directional. Changes are not from a more primitive 
to a less primitive form, as sometimes seems to be supposed 
(but as Boule and Vallois, 1957, denied). Instead, European 
changes over time are mostly in the expression and 


frequency of characteristics that mostly exist throughout 
the time span (e.g. Frayer, 1992b; 1997). 

When cranial features that reflect geographic origin are 
examined, the Predmosti crania are unquestionably 
European in their regional features; an assessment that is 
founded in the normal forensic criteria for geographic 
determination today and which means any attempt to 
directly derive Predmosti from an African ancestry is 
without basis in fact. But the frequency and degree of 
expression of the more robust of these features are not 
matched in any recent or living group. That is, while robust 
aspects of Predmosti features can be found in many living 
Europeans, no living population comes close to matching 
the Predmosti folk in the extent of their expression or high 
frequency of their occurrence. Skeletal robustness in the 
postcranial sample is also marked. Articular surfaces, for 
instance, are enlarged relative to limb lengths in a pattern 
similar to more archaic populations. The perhaps earlier 
Romanian crania are never robust in these patterns. 

And concerning European origins there is more. Today, 
anatomical (Duarte et al., 1999; Frayer, 1992b; 1997; Frayer 
et al., 2006; Rougier et al., 2007; Soficaru et al., 2006; 
Trinkaus et al., 2003a; Wolpoff and Caspari, 1996; Wolpoff 
et al., 2001; 2006) and genetic (Deeb et al., 1994; Evans et 
al., 2005; 2006; Harding et al., 2000; Hardy et al., 2005; 
Morral et al., 1993) evidence leaves the issue of significant 
mixture with Neandertal populations no longer in doubt. 
Plagnol and Wall (2006) conservatively estimate that about 
5% nuclear gene ancestry is from archaic humans. Hawks 
and Cochran (2006) note: 


“If the modern human population expanded at a rate of 
1 percent per generation, then an introgressive allele with 
s= 0.01 (1.e., a 1 percent fitness advantage) would have 
a 95 percent probability of fixation in modern humans, 
with only 74 archaic-modern matings. For an allele with 
a) percent fitness advantage, the corresponding number 
of events would be only 24.” 

(Hawks and Cochran, 2006: 104) 


In some ways we are back to the issues Klaatsch ad- 
dressed, but with the important new genetic knowledge that 
Neandertal genes entering human populations and 
expressed in early post-Neandertal Europeans such as at 
Predmosti are mostly genes that are under selection. The 
contributions of Neandertals to later populations are 
important because of the adaptations they introduce, not 
necessarily because of their numbers. It follows that there 
is no a priori reason to suppose that the frequencies of 
features, and their genes, entering the human population 
because of these contributions uniformly or systematically 
decreased over time. 


THE IMPORTANCE OF THE PREDMOSTI HUMAN FOSSILS 


This brings us to an understanding of why an assessment 
of the origin of the direct ancestors of the Predmosti folk, and 
more generally of post-Neandertal Europeans, is difficult to 
establish. What the Predmosti remains, and the possibly 
earlier Romanian remains, most closely and most uniquely 
resemble are recent Europeans. The unique combinations in 
the European regional complex of anatomical variation are 
very well expressed at Predmosti. The question is where they 


came from. A similar combination cannot be found far outside 
Europe at a date early enough to reflect a potential ancestry 
of Europeans. We believe that this particular combination 
never existed before and that its expression in Europe shows 
that the ancestry of Predmosti and more recent European 
populations is to be found where most paleoanthropologists 
after Klaatsch have decided not to look, ... in mixture with 
aboriginal European populations (Jelinek et al., 2005). 
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CHAPTER 5 
The Glass Plate Archive, its Conservation 
and Digitization 


Pavel Scheufler 


Analysis of the Condition of the Glass Plates 
The actual digitization was preceded by an analysis of the 
condition of the glass plates, along with a proposal of the 
digitization method and a subsequent final depositing of 
these precious findings. The preserved 9 x 12 and 13 x 18 cm 
glass negatives mostly showed standard signs of aging 
of photographic recordings which corresponded to the 
decades that have passed since the plates were produced. 
(McCabe, 1991; Schmidt, 1994; Scheufler, 1993; 2002). 

Although it is obvious that emphasis was laid on precision 
during the production of the glass plates and that in- 
appropriate storage had no major impact on their condition, 
still the state of some of the negatives was found alarming. 
A typical example is a metallic glossy coating at the edges 
of the negatives and spots of the same colour that were 
caused by the diffusion of silver metal and silver sulphide 
on the surface. Silver appears in the layer of imperfectly 
washed thiosulphate/silver salts as a result of the action 
of the residues of the developing agent in the emulsion. This 
layer consists mainly of silver sulphide that emerged in the 
process of a gradual disintegration of the salts and reaction 
between the released silver ions and sulphur, either from 
the thiosulphate or even from sulphur dioxide or hydrogen 
sulphide in the atmosphere (Daneé et al., 1996). In some 
cases, ,,the silvering“ has spread from the edges of the plates 
to the object depicted and will gradually lead to a further 
downgrading of the quality of the photographic recording. 
We also registered such defects as oily dirt, squeezed-in 
dust, some scratches, but fortunately we did not find any 
effects of the action of microorganisms or the emulsion 
layer coming unstuck (Reilly, 1986). 

In general, these imperfections were probably caused by 
a not-too-thorough fixation of some images, and possibly 
by atmospheric effects and last but not least by a not-too- 
careful handling of the negatives. However, given how old 
the glass plates are, the condition of most negatives can 
basically be regarded as adequate, average. 


Importance of Digitization 
The digitization of the photographic recordings produced 


in a conventional chemical way can be perceived as 
a preservation of the informative value of the historical 
images, since it is obvious that the recording will be 
gradually disappearing in the course of the following years 
(in the order of decades), its informative value will be lost, 
and therefore the purpose for which it was created. Digi- 
tization is the conservation of the image as it looked like in 
the instant that it was digitised. By using an appropriate 
method of digitization and software adjustments, we can 
produce a ,,perfect image“ of the original photograph, that 
is, to eliminate the effects of aging of the negative and the 
damage caused by handling and inappropriate storage. 
Thanks to high-quality tools, we get as much information as 
possible from the original photographic recordings, including 
details that normally cannot be seen (Fray and Reilly, 2006). 


Digitization Method 

The digitization was carried out in several stages and the 
way it was done reflected the progress in digital recording. 
A 16-bit RGB mode was used to make it possible to print 
A3 photographs of each artefact at 300 dpi. From time to 
time, cropping was used because on many images, the 
object depicted only made up a very small part of the entire 
negative. The high resolution was therefore at the threshold 
of the quality of the then recording agent, for the grain 
structure of the negative did not make it possible to make 
further details with the given processing method. 

The glass plates were not scanned because reproducing 
the negatives using a high-quality reproduction equipment 
and a photographic camera was recommended as more 
friendly. This method of work does not expose the negatives 
to the light of the scanner and is more efficient in terms of 
time. Digital camera back Rollei and Rollei 6008 integral 
camera, and a 22 million pixel digital back Imacon on 
a Hasselblad camera were used for the digitization, and so 
was the relevant basic software (SilverFast and FlexColor) 
as well as Adobe Photoshop for further adjustments. It was 
decided that all obvious mechanical damage to the negatives 
and secondary changes to the recordings should be re- 
moved by digital retouching. 


43 


44 


EARLY MODERN HUMANS FROM PREDMOSTI NEAR PREROV, CZECH REPUBLIC 


Notes on Storage 
The aging of prints and negatives is an irreversible process 
which, from the museum and archival points of view, is 
influenced by many factors, in particular the quality of work 
during the production process, the storage conditions and 
the handling of the recordings (Martin and Ride, 1998). 

The laws of physics and chemistry make photography 
unstable, and its age can only be extended by securing 
suitable conditions during its production and by depositing 
itin an appropriate environment. This way we can reduce 
considerably the effects of chemical processes in the 
photographic recording itself, but we are not able to stop 
them completely (Tuttle, 1995). 

The use of the “Fotoarchiv system” by EMBA (www.emba.cz) 
was recommended and then implemented. The fundamental 
part of this photographic archive are containers made of 


archival cardboards prolux or extracel, which, among 
others, comply with the US standard ANSI/NISO Z39.48: 
1992. Laboratory tests in the USA proved that it also complies 
with requirements of the PAT tests according to ANSI IT9.16. 
The negatives themselves are deposited in envelopes made 
of special cotton paper, which also meets the relevant 
requirements. This method of basic depositing was found 
efficient by many museums and archives across the Czech 
Republic (Zikmund, 1998). Attention has to be paid to safety 
of the containers and to the depositing of the electronic data 
carriers, copies of which should be made on a regular basis. 
The nature of this recording method suggests that it is 
possible to make copies without losing the quality, which is 
not the case of photographic recordings produced using the 
conventional chemical “wet process”. 

Translated by: Lenka Scheuflerova 
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The Human Finds from Predmosti: 
Documentation and Catalogue of the Glass Plate Negatives 


Jana Veleminskad, Jaroslav Brizek 
and Petr Veleminsky 


This chapter provides a complex overview of the available 
information relating to the state of preservation of the 
skeletal remains of Upper Paleolithic Human from Pied- 
mosti near Prerov. At the end of the 19" and beginning of 
the 20" centuries, most of 30 skeletons were gradually 
discovered — by J. Wankel in April 1884 (Predmosti 21), 
K.J. Maska in May 1894 (Predmosti 19 and 20), July 1894 
(Predmosti 1-18) and August 1894 (Predmosti 26), M. Kriz 
in the summer of 1895 (Predmosti 22-24, 28-29) and 
K. Absolon in August 1928 (Predmosti 27). The summary 
of the data from the original source material by Matiegka 
(1934; 1938) is complemented by information drawn from 
the archive records of Profs. K.J. MaSka and E. Vléek. The 
most detailed data were found in the private papers of Prof. 
Maska, which provide what is generally the best record of 
the state of preservation of the fossils. A detailed overview 
of the finds of particular bones of the vertebral column and 
appendicular skeleton is given in a number of summary 
tables below (Tabs. 6.1-6.4). 

The archival material by K. J. MaSka was obtained in the 
closing phases of preparing this manuscript. It comprises 
some 100 pages of manuscript notes in various formats, 
containing both text and details on the state of preservation. 
These notes are written on the headed paper of the 
“Directorate of the Telé Provincial Upper Technical 
Secondary School”, where Ma&ska worked. Their authen- 
ticity is further indicated by the use of the same shorthand 
as appears in the site diaries. From these notes it seems that 
Matiegka took the skeletal material for processing on 
December 8" 1912, this being confirmed by his signature 
(Fig. 6.2). Facsimiles of several pages are provided here for 
illustrative purposes. 

Ma&ska evidently paid no great attention to the rib finds. 
From his notes and diary sketches (see appendix), it seems 
that ribs were present (Fig. 6.1), but they did not form part 
of the anthropological processing, and Matiegka does not 
describe them (Matiegka, 1934: 58). On some bones, found 
outside the graves, Maska mentions traces of gnawing (Fig. 
6.3), which are not mentioned in Matiegka’s description 
of the bones. Maska evidently had at his disposal the 
material from M. Kriz’s excavations as well, as the notes 


attest (Figs. 6.4 and 6.5). Processing all of this archival 
material will require a considerable amount of additional 
time, and is beyond the scope of this publication. 

The second part of this chapter comprises a list of the 
original photographs that form the basis for the publication 
as a whole. Most of the photographic documentation 
comprises the images made on glass plates from “Matieg- 
ka’s photothéque”, rediscovered and deposited in the 
Department of Anthropology and Human Genetics, Faculty 
of Science, Charles University in Prague. There has also 
been an attempt on the part of the authors to find photo- 
graphic documentation in the Stenc Archive in Prague, 
though without success. 

As noted in the introductory chapter, most of the actual 
fossils were destroyed during the Second World War. Most 
of the photographs were published by Matiegka himself 
(1934; 1938), while many have not hitherto been published 
at all. Several negatives showing parts of the skeletons of 
individuals from Predmosti have not survived, and for the 
sake of completeness these have been professionally 
scanned from Matiegka’s publications, cited above. Part of 
the photographic documentation and X-ray films comes 
from the archives of K.J. MaSka, and part from the effects 
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Figure 6.1. MaSka’s manuscript in work (AKM). “On Feb 12" 
1914 I soaked two pieces of earth from the human grave, where 
on the surface in a weak wrapping there was a dark grey child’s 
rib. Further small pieces of bone protruded. There was the 
phalanx I sin of no. IX (finger bone). Then perhaps digit. 4 sin, 
metac. 4 (as if the hand had covered the child) and a humerus 
fragment, a second example of which is assigned to child no. VIII” 
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Figure 6.3. MaSka’s manuscript in work (AKM). Marked “Homo. Mimo hrob” (lit. “Homo. Out-site of the grave”). Only the first three 
points of nine, marked in pencil, translated here. (1) Clavicula dex. 142 mm, proximal end... damaged, unusually thick, more than 
III, curved. (2) Humerus sin. 201 mm long section from the distal end, from an adult, as thick perhaps as no. I. On both ends traces 


of gnawing. (3) Humerus dex. 262 mm long section from the loose end, from an adult (XVIII?) individual, thicker than no. I. 
On both ends traces of gnawing. 
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Figure 6.4. Maska’s manuscript in work (AKM). 
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Figure 6.5. Maska’s 
manuscript in work (AKM). 
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of E. Viéek. The remaining photographs relate to the still 
extant fossils, which are deposited with the Olomouc 
Museum (P21) or the Moravian Museum in Brno (P26, P27 
and P30), and these photographs were arranged by certain 
of the authors. Photographic documentation of the surviving 
remains of skeleton P27 was not undertaken, as these are 
currently being studied by a separate group of researchers 
(Oliva, 2006). 

Where the state of preservation permitted, scales were 
added to the photographs. These were calibrated according 
to the metric data previously published (e.g. length and 
width of the skull etc.); in some of the photographs 
a certain distortion may be assumed to have occurred. 
Despite the authors’ best efforts to obtain the greatest 
precision possible, skull size should thus be taken as being 
approximate. 

For the sake of clarity, a list of the abbreviations appearing 
in the legends to the photographs is given below; these 


provide information as to the source of the photographic 
material, or the name of the photographer. 

MPh-P - Matiegka’s photothéque of glass plate negatives, 
photographed by J. Maly and the Stenc Graphics Works in 
Prague, published by Matiegka (1934; 1938). 

MPh-NP - Matiegka’s photothéque of glass plate negatives, 
photographed by J. Maly, hitherto unpublished. 

MP, scan - photographed by J. Maly, and scanned from 
their publication by Matiegka (1934; 1938). 

AEV - archival material of Prof. E. Vi¢ek, photographic 
documentation by C. Pavura, in some cases X-ray film, 
deposited in the National Museum in Prague. 

AKM - The K.J. Ma&Ska Archive, Department of Geo- 
logical Sciences of the Faculty of Science, Masaryk Univer- 
sity, Brno. 

OM - Olomouc Museum, photographed by P. Trefny. 

MMB - Moravian Museum in Brno, photographed by 
P. Veleminsky and J. Brizek. 
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State of preservation of the fossils 

P1 

Calvaria, basis cranii (damaged), maxillae dx et sin (dam- 
aged), os zygomaticum dx, mandibula, humeri sin et dx, 
radii sin, dx (f), ossa manus (incomplete), femora sin 
(slightly damaged) et dx, tibiae sin (damaged epiphyses), 
dx, fibulae sin (damaged), dx. 


P2 

Calvaria (damaged), basis cranii (f), maxillae dx et sin (da- 
maged), mandibula, femora sin et dx (diaphyses only), 
tibiae sin et dx (diaphyses only), fibulae sin et dx (diaphyses 
only). 


P3 

Calvaria, basis cranii (damaged), splanchnocranium (part 
of the right maxilla and os palatinum missing), 

C1-7, Th1, 3, 6, 7, 9-12, L1-5, S1-2, 

claviculae sin et dx, scapulae sin et dx, humeri sin et dx, 
radii sin et dx, ulnae sin et dx, ossa manus?, Os coxae sin 
(only the os pubis and os ischii survive), patella sin, femora 
sin et dx, tibiae sin et dx, fibulae sin (damaged), dx°, ossa 
pedis sin et dx (complete). 


P4 

Calvaria (damaged), basis cranii (damaged), splanchno- 
cranium (part of the maxilla and mandible missing), 
C1-7, Th1-7, 11-12, L2-5, S1-4, 

clavicula dx, scapulae sin et dx, humeri sin et dx, radii sin 
et dx, ulnae sin et dx, ossa manus (incomplete), ossa coxae 
sin et dx, femora sin et dx, patella sin, tibiae sin et dx, fibulae 
sin et dx? (damaged). 


P5 

Calvaria (damaged), basis cranii (f), os zygomaticum sin, 
maxillae dx et sin (damaged), mandibula, humeri sin et dx 
(diaphyses only), radius dx (diaphyses only), ulnae sin 
(diaphyses) et dx, ossa manus (incomplete), femora sin et 
dx (diaphyses only), tibiae sin et dx (damaged epiphyses), 
fibulae sin (damaged) et dx. 


P6 
Calvaria (damaged), basis cranii (f)*, os zygomaticum dx, 
mandibula (damaged). 


P7 
Calvaria (damaged), basis cranii (f), ossa zygomatici sin et 


dx (f), maxillae dx (damaged) et sin (damaged), mandibula, 
clavicula sin, humeri sin et dx, radii sin (f) et dx, ulna dx 
(f), femora sin et dx (diaphysis), tibiae sin (damaged) et dx 
(damaged), fibulae sin (damaged) et dx (damaged). 


P8 

Calvaria (f), basis cranii (f), maxillae (f), mandibula (f), 
humerus sin et dx (f), ulna sin et dx (f), radius dx (f), ilium 
dx (f), femora sin et dx (f), tibia dx (f). 


P9 

Calvaria, basis cranii (damaged), splanchnocranium (part 
of the maxilla and os palatinum missing), 

C1-2, 4-7, Thi-2, 4-8, 12, L2-5, S1-4, 

clavicula sin, scapulae sin et dx, humeri sin et dx, radii 
sin et dx, ulnae sin et dx, ossa manus (incomplete), ossa 
coxae sin (0s ischii et os ileum), dx (0s ischii et os ileum 
[damaged]), femora sin et dx, tibiae sin et dx, fibulae sin 
et dx (damaged), ossa pedis (incomplete). 


P10 

Calvaria (damaged), basis cranii (f), splanchnocranium 
(part of the maxilla and os palatinum missing), 

C1-3, 5-7, Th1-6, 9-11, L1-2, 5, 

clavicula dx, scapulae sin et dx, humeri sin et dx (diaphyses 
only) radii sin et dx, ulnae sin (f) et dx, ossa manus 
(incomplete), ossa coxae sin et dx, femora sin et dx (distal 
epiphyses damaged), tibiae sin et dx, fibulae sin et dx 
(damaged), ossa pedis (incomplete, missing the os naviculare 
sin, cuneiforme | dx, cuneiforme II sin, cuboideum dx). 


P11, P12, P13 

Under these reference numbers Matiegka (1934) gives 
a large number of long bone fragments, the largest of which 
is the diaphysis of a right femur some 92 mm long, as well 
as a large quantity of fragments of small bones of the skull, 
some of which belong to individuals P6 and P7, the 
fragments of three lower jaws and 8 series of loose teeth. 
Matiegka respected MaSka’s identification, and classified 
this material to three individuals (P11 - a child of 6 months, 
P12 - a child of 4 months, and P13 - a child of 2 months), 
without attempting to reconstruct the dentition of the 
mandible fragments. These are then cited as such by both 
Vicéek (1979) and Jelinek and Orvanova (1999). It is not 
impossible that these represent the minimum number of 
individuals (MN1I) and that the remains in fact come from 
a greater number. 


? carpus, metacarpus, falanges “in many cases mixed, and ascribable to a particular skeleton only in part according to their state and dimensions” 


(Matiegka, 1938: 43) 
5 the text does not agree with the photographic documentation 


* “the attached fragments of two petrosal bones with outer auditory canal perhaps do not relate to the skull at all ...” (Matiegka, 1934: 55) 
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P14 

Calvaria (f), maxillae (damaged), mandibula (damaged), 
C1-7, Thi-2, 4-12, L1-5, S41, 

claviculae sin et dx, scapulae sin et dx, humeri sin et dx, 
radii sin et dx, ulnae sin et dx, ossa manus (incomplete), 
ossa coxae sin (0s pubis missing) et dx, femur sin, patella 
sin, tibiae sin et dx, fibulae sin (damaged) et dx°, ossa pedis 
(incomplete, missing the naviculare dx, cuneiforme II dx, 
cuneiforme III dx, cuboideum sin et dx). 


P15 
Mandibula (f). 


P16 
Os parietale sin (damaged), os occipitale (f), lower molar. 


P17 
Mandibula (f). 


P18 
Ossa frontalia (damaged), os parietale sin (f), os sphenoidale 
(f), os temporale (dx) (f), os occipitale (f), mandibula (f). 


P19 
Mandibula (f). 


P20 
[2 (9-10 years), C (perhaps 10 years), Ma8ka also associates 
a mandible fragment from an old individual. 


P21 
Mandibula (f). Original in the Olomouc Museum. 


P22 
Calvaria, basis cranii (f), splanchnocranium without 
mandible, scapulae (f), ossa coxae (f), metacarpus (1). 


P23 

18 fragments (6 large, most importantly the os temporale, 
os parietale, os occipitale), humeri sin et dx (f), ulnae sin 
et dx (f), radius dx (f). 


P24 
Mandibula (f). 


P25 
Mandibula (f). 


P26 
Mandibula (f). Original in the Moravian Museum, 
Brno. 


P27 

Scapula sin, ulnae sin et dx, radius dx, ossa carpi (2), ossa 
metacarpalia (5), falanges manus (8), pelvis (f), femora sin 
et dx, tibiae sin et dx, fibulae sin et dx, patella dx, calcanei sin 
et dx, tali sin et dx, ossa tarsi (6), ossa metatarsi (6), phalanges 
pedis (2) (Absolon 1929). The remains of the postcranial 
skeleton are in the Moravian Museum, Brno. 


Table 6.1. The state of preservation of the vertebral column (The K.J. Maska Archive). 


VERTEBRAE 
3 5 
o Cervicales Thoracicae Lumbales oO 
i a 
1 ve 3 4 5 6 7 1 2 3 4 2 6 - 8 Uo 0 4-2-4 2 3 4 5 

P4 / re | / / / - = / fo = ff mf / 
P2 / / — f / / — | / a 
P3 / / / / / / / / = (2 [2 -—- | / — f / / / / / / / / / 
P4 / / / / / / / / / / / / / f/ — = f / / — f / / / / 
P5 / / f = = [2 = = = | / / / -—- (2 —- f f= = 

P6 4 fragments 1 fragment 2 fragments 
PQ / {/ — f / / / / / — f / / / f = = = fF = | / / {oo = 
P10 / / / —-— f / $f = = = = | {/ — -— | / / / / {/ — — | / 
P14 / / / / / / / / / —- | / / / / / / / / / / / / / / 
P18? 3 undefined vertebrae rr ys 
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Table 6.2. The state of preservation of bones of the extremities (The K.J. MaSka Archive). 


BONES OF EXTREMITIES 
THE GRAVE 
Fossil Clavicula Scapula Humerus Radius Uina Pelvis Femur Patella Tibia Fibula Talus sia 


sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx 


P1 / / / / / i / / / / / / / / / / / / / / / / / / 
Pe / / / / / / / / / / - / / — — f / / {= / {= 
P32 / / / / / / / / / / / / / / / / / / / / / / / / 
P4 / / / / / / / / / / / / / / / / / / / / / / / / 
P5 / / j / / / = / / / / / / / j / / / / / = / / / 
P6 / f — = / / ; / / / - —- | f[ -—- — | / / f= = = / 
P7 / / / / / / / / = / / / / / / _ / / / / —~ / ~ / 
P8 - - = =-— | / / / / {= / / / —-— -— f / -~ = ee 
P9 / / / / / / / / / / / / / / / / / / / / / / / / 
P10 / / / / / / / / / / / / / / / / / / / / / / / / 
PTT / / 
P12 / / 
P13 
P14 / / / / / / / / / / / / / / / / / / / — / / / / 
P15 
P16 
Pi7 
P18 - / / / - - 
OUT OF THE GRAVE 
Fossil Clavicula Scapula Humerus’ Radius Uina Phal Pelvis Femur Tibia Fibula Phal 
sm dx sin dx sin dx sin dx sin cx | i sin Gt sin Gx sin dx Sin cx | ll 
P16 - | / 
P17 / / - — | / / = / 
P18 - / _ / 
P19 / / / ~ / 
P20 / = 
P21 i / / ~ / 
P22 - / / {= 
P23 / / / / / 
P24 / / / 
P25 / / / / / / {= 
P26 / = 
Par _ / 
/ present 
— absent 


I., ll. phalanges digitorum 
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Table 6.3. The state of preservation of bones of the hand (The K.J. MaSka Archive). 


OSSA MANUS 
Carpus Metacarpus Digiti 
® = & S S E o. e g 1 2 3 4 5 1 2 3 4 5 
ue a = a 7) = ) = E 
Pew Fee EM EMR ERE ee KeUEeCUcrhCUC ECU hUECUc KC EULER CE Ux =x = eke EE ew EME 
eee Se ee "os 68G8 8G 6 S&F 
Pi - m fF f fF fF Ff fF fF > _ _ tS ee See ee Oe ee eee ee ee Pe ee ee ee Se - / 
| i 
ip ee Cae ee Se ee ee ee ey ee ee ee a ee Se ee Oe 
ne a Yc eh ir A) Gane Re eee ey ey ee Se a a ee Se A) ee Se Ge Cee) Uy Ca Oe ee 
ae re a ee er rr a 
P4 -=- -~- — f = Ff = = = fF F tom to — fF Ff to t tf Ft to -— FF FF kt EF mm fm fm 
A A 
PS - Ff -—- -—- -~- —~— = FF Ff -— F fm to — § bom me me fF - Fo me Fo oF bom FE GF Pm Pe 
ne A A 
PO mf 4 bones etn ene ele eel 
P7 - —- = = = = = = = = = = = = = = = 12 Fo = fF Fo ge fo = =e bo oe YP Re He Ke Ke Ke eK 
PQ — mm = J — — m— Ff F F Ft ~~ $ -— F F F F F -—- £ — F -— F Wh fF £ ££ -— -—= FF -— | - = 
a A A 
a a cn) ee ce cn ee nr a) ae car ee Ser Se ee ee ee Se ee nn i cr a ee Oe Ss 
| eee ee eee eee eee eee ae ee. 
P14 f{/ —- —- — ¢/ fF F Ff — Fo — Ff Ff m— fF — F F FF Ff ¢ FF Ff Ff Ft Ff Ww =e me me Foe Fo eM Foe 
He of f — -F — Fo =— Ff Ff fT 
P18 (5 juvenile bones) 
/ present — absent I., Il. phalanges digitorum 
Table 6.4. The state of preservation of bones of the foot (The K.J. Maska Archive). 
Tarsus Metatarsus Digiti 
Saas Caic. Talus Navic. Cub. Cun.! Cun.li Cun.Iil 1 2 3 4 5 1 2 3 4 5 
2 EE EE A a 
sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx sin dx 
Se ae: ee ee ee ee a 
P14 ce See ee Ce A Pe mm I SU REE ICR, OUR) SU SR SR I 
ll. / - 
P2 a eee ee ee ey ee 2 Se ee i 
Oe ae See OY ee, es Se a 
P32 a Seer leet ay Sey On Ses Or OM SU: a ae Se SO De” Oy Le, eS Oe! a” SY 
| a a 
Pgs) eae Os ee ee ae me gg 
P4 SOIR SI ROR SA SURI SRM SR a aS ea a ae i a a 
together a Sn ee a i a Se 
PS ee tae ee Ge ee ee er ec ee A J ce i 2 ee on ee 2 ee ce ee, oe 
PF ee ee ee ee ee ee a a a ee Oo ee oe’ i Ae ee ee oe Se 
P9 ee thle oe ee gee ares eee eee eee ee cee Se ee: Ome ey Ge tae Se OR SO ae ek a re 
i a J Soa SS a, Sa A Ss eS ee Se caer ee Sy Se ee A Ca SO em 
et ee ee ee ee 
Pie: oe FO ly oe cee Se ee ee eg me me me gg 
i ee i er, ee 
PI@ - = ff f 


/ present -— absent |., Il. phalanges digitorum 
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P28 
Femur sin (f). 


P29 
Femur dx (f). 


P30 

Mandibula (f). Original in the Moravian Museum, Brno, 
under inventory no. A17 008. No further information as to 
the origin of the material or the inventorisation could be 
obtained from the Moravian Museum’s Antropos Institute. 


List of photographs illustrative 
of the Predmosti human fossils (Appendixes) 


COMPLETE SKELETONS 

Photo 1. Complete skeleton (P3), anterior view (AEV) 
Photo 2. Complete skeleton (P3), lateral view (AEV) 
Photo 3. Complete skeleton (P4), anterior view (AEV) 


SKULL 

Predmosti 1 

Photo 4. Skull with mandible (P1), anterior view (MPh-P) 

Photo 5. Skull without maxilla with mandible (P1), anterior 
view (MPh-NP) 

Photo 6. Skull without maxilla with mandible (P1), lateral 
view (sin) (MPh-NP) 

Photo 7. Maxilla and mandible (P1), lateral view (sin) 
(MPh-NP) 

Photo 8. Skull with mandible (P1), lateral view (dx) 
(MPh-P) 

Photo 9. Skull with mandible (P1), posterior view (MPh-P) 

Photo 10. Skull without mandible (P1), posterior view 
(MPh-NP) 

Photo 11. Skull (P1), basal view (MPh-P) 

Photo 12. Skull (P1), superior view (MPh-P) 

Photo 13. Skull (P1), superior view (MPh-NP) 


Predmosti 2 

Photo 14. Skull without facial skeleton (P2), lateral view 
(sin) (MPh-P) 

Photo 15. Skull (P2), posterior view (MPh-P) 

Photo 16. Skull (P2), superior view (MPh-P) 

Photo 17. Maxilla and mandible (P2), anterior view 
(MPh-P) 

Photo 18. Maxilla and mandible (P2), lateral view (sin) 
(MPh-P) 

Photo 19. Mandible (P2), anterior view (AKM) 

Photo 20. Mandible (P2), inferior view (AKM) 

Photo 21. Mandible (P2), lateral view dx (AKM) 

Photo 22. Mandible (P2), X-ray film, anterior view (AKM) 

Photo 23. Mandible (P2), X-ray film, lateral view (AKM) 


Predmosti 3 

Photo 24. Skull with mandible (P3), anterior view (MPh-P) 

Photo 25. Skull with mandible (P3), anterior view (MPh-NP) 

Photo 26. Skull with mandible (P3), lateral view (sin) 
(MPh-P) 

Photo 27. Skull with mandible (P3), lateral view (sin) 
(MPh-NP) 

Photo 28. Skull with mandible (P3), posterior view (MPh-P) 

Photo 29. Skull with mandible (P3), posterior view (MPh- 
NP) 

Photo 30. Skull (P3), basal view (MPh-P) 

Photo 31. Skull (P3), basal view (MPh-NP) 

Photo 32. Skull (P3), superior view (MPh-P) 

Photo 33. Skull (P3), superior view (MPh-NP) 

Photo 34. Skull with mandible (P3, the detail), anterior view 
(AEV) 

Photo 35. Skull with mandible (P3, the detail), lateral view 
(dx) (AEV) 

Photo 36. Mandible (P3, the detail), superior view (AEV) 

Photo 37. Mandible (P3, the detail), lateral view (dx) (AEV) 

Photo 38. Mandible P3, P4, P9, P10 (MP, scan) 


Predmosti 4 

Photo 39. Skull with mandible (P4), anterior view (MPh-P) 

Photo 40. Skull with mandible (P4), anterior view (MPh-NP) 

Photo 41. Skull with mandible (P4), lateral view (dx) 
(M Ph-NP) 

Photo 42. Skull with mandible (P4), lateral view (dx) (MPh-P) 

Photo 43. Skull (P4), posterior view (MPh-P) 

Photo 44. Skull (P4), posterior view (MPh-NP) 

Photo 45. Skull with mandible (P4), basal view (MPh-P) 

Photo 46. Skull with mandible (P4), basal view (MPh-NP) 

Photo 47. Skull with mandible (P4), superior view (MPh-P) 

Photo 48. Skull with mandible, the detail of jaws (P4), lateral 
view (dx) (MPh-NP) 

Photo 49. Skull with mandible, (P4, the detail of jaws), lateral 
view (sin) (AEV) 


Predmosti 5 

Photo 50. Skull with mandible (P5), anterior view (MPh-P) 

Photo 51. Skull (P5), lateral view (sin) (MPh-P) 

Photo 52. Skull (P5), posterior view (MPh-P) 

Photo 53. Skull (P5), posterior view (MPh-NP) 

Photo 54. Skull (P5), superior view (MPh-NP) 

Photo 55. Skull (P5), superior view (MPh-P) 

Photo 56. Maxilla and mandible (P5), anterior view (MPh-P) 

Photo 57. Maxilla and mandible (P5), lateral view (sin) 
(MPh-P) 


Predmosti 6 
Photo 58. Vault (P6), anterior view (MPh-P) 
Photo 59. Vault (P6), lateral view (dx) (MPh-P) 
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Photo 60. Vault (P6), posterior view (MPh-P) 

Photo 61. Vault (P6), intracranial view (MPh-NP) 

Photo 62. Vault (P6), superior view (MPh-P) 

Photo 63. Mandible (P6), anterior view (MPh-NP) 

Photo 64. Mandible (P6), lateral view (sin) (MPh-NP) 
Photo 65. Mandible (P6), superior view (MPh-P) 

Photo 66. Fragments of skull, (P6) (MPh-NP) 

Photo 67. Mandible (P6?), X-ray film, anterior view (AKM) 
Photo 68. Mandible (P6), X-ray film, lateral view (AKM) 
Photo 69. Mandible (P6), X-ray film, lateral view (AKM) 


Predmosti 7 

Photo 70. Neurocranium with jaws (P7), anterior view 
(MPh-NP) 

Photo 71. Neurocranium (P7), anterior view (MPh-P) 

Photo 72. Neurocranium with jaws (P7), lateral view (sin) 
(MPh-NP) 

Photo 73. Neurocranium (P7), lateral view (sin) (MPh-P) 

Photo 74. Neurocranium (P7), posterior view (MPh-NP) 

Photo 75. Neurocranium (P7), posterior view (MPh-P) 

Photo 76. Neurocranium (P7), basal view (MPh-P) 

Photo 77. Neurocranium (P7), superior view (MPh-NP) 

Photo 78. Neurocranium (P7), superior view (MPh-P) 

Photo 79. Maxilla and mandible (P7), anterior view (MPh-P) 

Photo 80. Maxilla and mandible (P7), lateral view (sin) 
(MPh-P) 

Photo 81. Maxilla and mandible (P7), lateral view (dx) 
(MPh-P) 

Photo 82. Maxilla (P7), inferior view (MPh-P) 

Photo 83. Mandible (P7), anterior view (MPh-NP) 

Photo 84. Mandible (P7), lateral view (sin) (MPh-NP) 

Photo 85. Mandible (P7), lateral view (dx) (MPh-NP) 

Photo 86. Mandible (P7), superior view (MPh-NP) 


Predmosti 9 

Photo 87. Skull with mandible (P9), anterior view (MPh-P) 

Photo 88. Skull with mandible (P9), anterior view (MPh-NP) 

Photo 89. Skull with mandible (P9), lateral view (sin) (MPh-P) 

Photo 90. Skull with mandible (P9), lateral view (dx) 
(MPh-NP) 

Photo 91. Skull with mandible (P9), posterior view (MPh-NP) 

Photo 92. Skull with mandible (P9), posterior view (MPh-P) 

Photo 93. Skull with mandible (P9), basal view (MPh-NP) 

Photo 94. Skull with mandible (P9), basal view (MPh-P) 

Photo 95. Skull (P9), superior view (MPh-NP) 

Photo 96. Skull (P9), superior view (MPh-P) 


Predmosti 10 

Photo 97. Skull with mandible (P10), anterior view (MPh-P) 

Photo 98. Skull with mandible (P10), anterior view (MPh-NP) 

Photo 99. Skull with mandible (P10), lateral view (sin) 
(MPh-P) 
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Photo 100. Skull with mandible (P10), lateral view (sin) 
(MPh-NP) 

Photo 101. Skull with mandible (P10), lateral view (dx) 
(MPh-NP) 

Photo 102. Skull with mandible (P10), posterior view 
(MPh-NP) 

Photo 103. Skull without mandible (P10), basal view 
(MPh-NP) 

Photo 104. Skull (P10), superior view (MPh-P) 

Photo 105. Mandible (P10), superior view (MPh-P) 


Predmosti 14 

Photo 106. Vault (P14), lateral view (dx) (MPh-P) 

Photo 107. Vault (P14), lateral view (dx) (MPh-NP) 

Photo 108. Vault (P14), posterior view (MPh-P) 

Photo 109. Vault (P14), superior view (MPh-P) 

Photo 110. Vault (P14), antero-superior view (MPh-NP) 

Photo 111. Maxilla and mandible (P14), anterior view (MPh-P) 

Photo 112. Maxilla and mandible (P14), lateral view (sin) 
(MPh-P) 

Photo 113. Mandible (P14), lateral view (sin) (MPh-NP) 

Photo 114. Mandible (P14), lateral view (sin) (MPh-NP) 

Photo 115. Mandible (P14), superior view (MPh-P) 


Predmosti 16 
Photo 116. Fragments of skull (P16) (MPh-NP) 


Predmosti 18 

Photo 117. Frontal bone (P18), anterior view (MPh-NP) 

Photo 118. Frontal bone (P18), antero-lateral view (sin) 
(MPh-P) 

Photo 119. Frontal bone (P18), superior view (MPh-NP) 

Photo 120. Mandible (P18), antero-inferior view (MPh-NP) 

Photo 121. Mandible (P18), lateral view (dx) (MPh-NP) 

Photo 122. Mandible (P18), superior view (MPh-NP) 

Photo 123. Fragments of skull, (P18) (MPh-NP) 


Predmosti 21 

Photo 124. Mandible (P21), buccal view (OM) 

Photo 125. Mandible (P21), lingual view (OM) 

Photo 126. Mandible (P21, the detail), superior view (OM) 


Predmosti 22 

Photo 127. Skull without mandible (P22), anterior view 
(MPh-P) 

Photo 128. Skull without mandible (P22), lateral view (sin) 
(M Ph-P) 

Photo 129. Skull without mandible (P22), posterior view 
(MPh-P) 

Photo 130. Skull without mandible (P22), basal view 
(MPh-P) 

Photo 131. Skull (P22), superior view (MPh-P) 
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Predmosti 24, 25 

Photo 132. Mandible (P24, P25), anterior view (MPh-P) 
Photo 133. Mandible (P24, P25), lateral view (MPh-P) 
Photo 134. Mandible (P24, P25), superior view (MPh-P) 
Photo 135. Mandible (P25), inferior view (MPh-NP) 


Predmosti 26 

Photo 136. Mandible (P26), buccal view (MMB) 
Photo 137. Mandible (P26), lingual view (MMB) 
Photo 138. Mandible (P26), superior view (MMB) 


Predmosti 30 

Photo 139. Mandible (P30), buccal view (MMB) 

Photo 140. Mandible (P30), superior view (MMB) 
Photo 141. Mandible, detail (P30), inferior view (MMB) 


EXNDOCRANIUM 

Predmosti 3 

Photo 142. Endocranium (P3), lateral view (sin) (MPh-P) 
Photo 143. Endocranium (P35), lateral view (dx) (MPh-P) 
Photo 144. Endocranium (P3), posterior view (MPh-P) 


Predmosti 4 

Photo 145. Endocranium (P4), lateral view (sin) (MPh-P) 
Photo 146. Endocranium (P4), lateral view (dx) (MPh-P) 
Photo 147. Endocranium (P4), posterior view (MPh-P) 


Predmosti 5 
Photo 148. Endocranium (P5), posterior view (MPh-P) 


Predmosti 9 

Photo 149. Endocranium (P9), lateral view (sin) (MPh-P) 
Photo 150. Endocranium (P9), lateral view (dx) (MPh-P) 
Photo 151. Endocranium (P9), posterior view (MPh-P) 


Predmosti 10 

Photo 152. Endocranium (P10), lateral view (sin) (MPh-P) 
Photo 153. Endocranium (P10), lateral view (dx) (MPh-P) 
Photo 154. Endocranium (P10), posterior view (MPh-P) 


Predmosti 14, 18 
Photo 155. Endocranium (P14, P18), posterior view 
(M Ph-P) 


POSTKRANIAL SKELETON 

Vertebrae 

Photo 156. Atlas, axis (P3, P4, P9, P10, P14), anterior view 
(MPh-NP) 

Photo 157. Atlas, axis (P3, P4, P9, P10, P14), lateral view 
(MPh-NP) 

Photo 158. Atlas, axis (P3, P4, P9, P10, P14), superior view 
(MPh-P) 


Photo 159. Atlas, axis (P3, P4, P9, P10, P14), inferior view 
(MPh-NP) 

Photo 160. Vertebrae C3, C5-7, Th1 (P3), sacrum (f) 
(P10) 

Photo 161. Vertebrae C1-Th1, Th4, Th9-Th12, L4-5, (P3), 
anterior view (MPh-P) 

Photo 162. Vertebrae C1-Th1, Th4, Th6-7, Th9-L5, (P3), 
lateral view (MPh-P) 

Photo 163. Vertebrae Ci-Th1, Th4, Th6-7, Th9-L5, (P3), 
posterior view (MPh-P) 

Photo 164. Vertebrae L4—5, Th4, Th10, Th11, (P3), superior 
view (MPh-P) 

Photo 165. Vertebrae Th12 (P9), C, Th10, Th12 (P14) and 
non-identified vertebrae (MPh-NP) 

Photo 166. Sacrum (P3, P4, P10, P14), facies pelvina 
(MPh-NP) 

Photo 167. Sacrum (P3, P4), facies dorsalis (MP, scan) 

Photo 168. Sacrum (P3, P4, P14), basis ossis sacri (MP, 
scan) 


OSSA MEMBRI SUPERIORIS 

Cingulum membri superioris 

Photo 169. Scapulae sin (P9), dx (P3, P4, P10), facies dorsalis 
(MPh-P) 

Photo 170. Scapulae sin, dx (P14), sin (P10), (MPh-P) 

Photo 171. Scapulae sin (P3, P4), dx (P4) facies costalis 
(MPh-NP) 

Photo 172. Scapulae sin (P3, P4), dx (P4, P9) facies costalis 
(MPh-NP) 

Photo 173. Scapulae sin (P14), dx (P10, P14), facies costalis 
(MPh-NP) 

Photo 174. Scapulae sin (P9), dx (P3, P10, P14), lateral view 
(MP, scan) 

Photo 175. Scapulae et claviculae (P7) (MPh-NP) 

Photo 176. Claviculae, facies superior et inferior (MP, 
scan) 

Photo 177. Claviculae sin (P3, P4), anterior view; sin (P7) 
anterior and inferior view (MP, scan) 


Humeri 

Photo 178. Humerus dx (P3, P4, P5, P7, P9, P10, P14), anterior 
view (MPh-P) 

Photo 179. Humerus sin (P3, P4, P9, P14), anterior view 
(MPh-NP) 

Photo 180. Humerus dx (P3, P4, P5, P7, P9, P10, P14), medial 
view (MPh-P) 

Photo 181. Humerus dx (P3, P4, P9, P10, P14), medial view 
(MPh-NP) 


Ossa antebrachii 
Photo 182. Ulna dx (P3, P4, P5, P7, P9, P10, P14), anterior 
view (MPh-P) 
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Photo 183. Ulna dx (P3, P4, P5, P7, P9, P10, P14), radius dx 
(P3 M), lateral view (MPh-P) 

Photo 184. Radius dx (P3, P4, P9, P10, P14), anterior view 
(MPh-P) 

Photo 185. Radius dx (P3, P4, P5, P7, P9, P10, P14), radius 
sin (P9), posterior view (MPh-NP) 


Ossa manus 
Photo 186. Ossa manus dx (P3), facies dorsalis (MPh-P) 


OssA MEMBRI INFERIORIS 

Pelvis 

Photo 187. Pelvis (P3), anterior and superior view (MP, scan) 

Photo 188. Pelvis (P4), anterior and superior view (MP, 
scan) 

Photo 189. Pelvis (P14), anterior and superior view (MP, 
scan) 

Photo 190. Pelvis (P10), superior view (MP, scan) 

Photo 191. Ossa coxae dx (P3, P14), facies medialis et 
lateralis (MP, scan) 

Photo 192. Ossa coxae sin (P4, P9), facies lateralis; sin (P4, 
P10), facies medialis (MP, scan) 


Femora et patellae 

Photo 193. Femora sin (P3, P4, P14), anterior view (MPh-P) 

Photo 194. Femora sin (P3, P4, P14), posterior view 
(MPh-P) 


Photo 195. Femora sin (P3, P4, P14), lateral view (MPh-NP) 

Photo 196. Femora sin (P3, P4, P14), medial view (MPh-NP) 

Photo 197. Femur, tibia sin (P4), medial view (MPh-P) 

Photo 198. Patellae sin (P3, P4, P14), 2 non-identified patellae 
sin, dx, facies anterior (MPh-NP) 

Photo 199. Patellae sin (P3, P4, P14), 2 non-identified patellae 
sin, dx, facies articularis (MPh-NP) 


Ossa cruris 

Photo 200. Tibiae sin (P3, P4, P14), anterior view (MPh-P) 

Photo 201. Tibiae sin (P3, P4, P14), posterior view (MPh-P) 

Photo 202. Tibiae sin (P3, P4, P14), medial view (MPh-NP) 

Photo 203. Fibulae sin (P3, P14), dx (P4), medial view 
(MPh-P) and non-identified fibula (f) medial view 
(M Ph-NP) 

Photo 204. Fibulae sin (P3, P14), dx (P4), lateral view 
(MPh-P) and non-identified fibula (f), lateral view 
(MPh-NP) 


Ossa pedis 

Photo 205. Ossa pedis dx (P3), facies dorsalis (MPh-P) 

Photo 206. Talus dx (P3), superior view (MPh-P) 

Photo 207. Talus dx (P3), inferior view (MPh-P) 

Photo 208. Calcaneus dx (P3, P10), superior view 
(MPh-P) 

Photo 209. Calcaneus dx (P3, P10), inferior view (MPh-P) 

Photo 210. Calcaneus dx (P3, P10), medial view (MPh-P) 
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CHAPTER 7 
Paleodemographic Indicators 
and Current Paleoanthropological Methods 
as Applied to the Predmosti Sample 


Jaroslav Bruzek, Jana Veleminska and Petr Veleminsky 


Sex determination has a fundamental influence on the 
interpretation of human fossil material. At the same time, 
age at death is also an important indicator for paleo- 
ethnological and taphonomic processing. These two 
parameters provide basic demographic indicators that yield 
information relating to both individuals and populations. 
The methods used today to estimate them are the results 
of progress in anthropological research over recent 
decades. 

The fundamental differences between the approaches to 
sex identification used today and those applied in the first 
half of the last century, when the human fossil series from 
Predmosti was studied, arise out of changes in the paradigm 
and in statistical processing. The previously emphasised skull 
has been replaced by the pelvis, the only part of the skeleton 
to offer an extremely precise and reliable identification of 
the sex of an adult individual. In children and adolescents 
the assessment of sex by means of morphological indicators 
is So imprecise (Ferembach et al., 1980) that it will not even 
be considered here. The age of non-adult individuals, 
however, can be determined with greater precisions and 
reliability than that of adults, and to estimate this parameter 
Statistical criteria and probability calculations are again 
employed. It is nevertheless necessary to state that the 
statements above are valid for recent human populations, 
and in the context of archaeology and the forensic sciences. 
For certain periods in both the recent and more distant past, 
there are no specific methods for determining age and sex, 
because there are no skeletal series available for which these 
data are known and which could serve as the basis for 
proposing such methods. 

Paleoanthropology must deal with a whole range of 
problems which also applie to estimations of the sex and 
age of fossil finds. The lack of reference data, the isolated 
and fragmentary nature of the finds, and above all the 
pressure exerted by both the media and the professional 
public when fossils are discovered, often lead to the sex of 
fossil finds being assessed subjectively, frequently without 
the application of any veritable method — and sometimes 
simply intuitively. The confirmation or refutation of such 
sex diagnosis without the use of appropriate methods is 


impossible, and determined ages cannot be corrected. We 
are witnesses to the fact that fossils may even change sex 
with great frequency: since its discovery by H. Martin in 
1911, the La Quina 5 skull, for example, has had its sex 
changed six times (Vandermeersch, 1981)! 

This chapter is an attempt to return to the question of the 
ages and sexes in the Predmosti sample, through the 
application of methods for assessment age at death and sex 
appropriate to the analysis of fossil materials. The authors’ 
approach stems from the fundamentals and methodological 
recommendations summarised more generally for sex 
diagnosis by Bruzek and Murail (2006), and for the de- 
termination of sex in fossil material by Henry-Gambier et 
al. (2002) and Bruzek et al. (2006). For age estimation, the 
authors rely on the conclusions of Schmitt (2001) and 
Gambier et al. (2006). 

The sources of information used in this chapter are the 
data contained in Matiegka’s monograph (Matiegka, 1934; 
1938), taking into account the preserved photographic 
documentation (see Appendixes). In this way, taphonomic 
data as well as new information regarding the individuals 
from the Gravettian site at Predmosti may be revealed. 


The first sex and age estimates for the Predmosti 
assemblage 


As made clear above, Jindrich Matiegka divided his anthro- 
pological monograph into two parts, the first of which was 
concerned with the skulls (Matiegka, 1934) and the second 
with the postcranial skeletons (Matiegka, 1938). It would, 
however, have been more natural for the monograph to 
consider the individual skeletons found as a whole. Ma- 
tiegka (1938: 6) argues as follows: 


“With the exception of the pelvis, the long bones provide 

Jew reliable indicators of sex. In this sense, determining 
the sex of skeletons or bones and their association with 
particular skulls may be considered doubtful. I have, 
however, retained the assessments made by excavation 
director K.J. Maska? 
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The question may justifiably be raised as to whether 
Matiegka was trying to avoid casting doubt on some of the 
conclusions drawn by the discoverer of the fossils, Karel 
MaSka, out of respect for him; did he not retain the structure 
of the descriptions of the skeletal material? It can also be 
argued that in the chapter devoted to the hip bone Matiegka 
(1938: 46-53) did not use the morphological indicators to 
either affirm or rule out the sex assessments obtained 
through study of the skulls. At the same time, he did not 
extend the results with regard to the preliminary age and 
sex assessment made by Ma&ka, and while accepting doubts 
as to the relations between skulls and postcranial skeletons, 
did not emphasise these in any way. 

It is necessary to note, and in defence of Matiegka to 
reiterate, that in the first half of the 20" century no method 
existed for which the reliability might be tested today. 
Authors relied on the considerable experience of several 
preceding generations, and on a verbal account of the 
development of morphological traits. Assessment of the age 
at death of adult individuals relied, then, on the degree of 
obliteration or closing of the cranial sutures and dental 
abrasion. The age at death of non-adult individuals was 
estimated, as it is today, from the degree of mineralisation 
and eruption of the teeth, but also by the degree of 
maturation or ossification of the postcranial skeleton. 
However, accurate methods would only be developed in 
later decades, in the second half of the 20" century. The 
authors therefore provide a revision of the ages at death 
and sexes that is based on the more reliable methods now 
in use. To this end, use is made of the verbal descriptions 
and dimensions of the various human fossils published in 
Matiegka’s monograph, and of the surviving photographs. 

Tab. 7.1 provides a recapitulation of previous results as 
to age and sex assessment. It sets out the assessments made 
both by the anthropologist Matiegka and MaSska (for the 
Predmosti 1 —- Predmosti 20 individuals), and those made 
by Wankel for Predmosti 21. In terms of the sex of the adult 
skeletal material, there was a difference of opinion between 
Maska and Matiegka regarding the Predmosti 1 skull, which 
MaS8ka assigned to a female and Matiegka (1934: 57) to 
a male, repeatedly referring to it as such in his tables 
(Matiegka, 1934: 73, 140 and 141). In the description of the 
postcranial skeletons published by Matiegka (1938: 67), 
however, the author writes 


“both tibia of the young female no. I [P1] are well 
preserved, but both have damaged proximal and distal 
epiphyses...” 


Female sex is also assigned to postcranial skeleton P1 
in Table XXXVI (Matiegka, 1938: 68). What this discrepancy 
in Matiegka’s own work means can only be guessed at. It 
was evidently not merely an error; was it once again 
intended to signify his loyalty to Maska? Or was it an 
expression of doubt as to the association of skull P1 with 
the postcranial skeleton? 

During the half century that passed after the destruction 
of the fossils, the opposing views of the discoverers as to 
the age at death and sex of the fossils themselves gave rise 
to controversy. A certain frisson was provided to the sex 
assessments by Oliva (2001: 77), who in contrast, and in- 
correctly, stated that 


“skeleton I [P1], however, was classified by Matiegka as 
Jemale in contradiction to Maska’s male, who was later 
proven correct by J. Maly and E. Viécek”. 


This is a case of mistaken information drawn by Oliva 
from Klima (1990: 46)°5, who however neglects to provide 
the source of his information. 

In the case of Predmosti 5 Ma&ska provided no assessment 
of sex, while Matiegka assigned it to be female. For 
Predmosti 9, MaSka and Matiegka agree that it is male, but 
Vléek (1997: 82) incorrectly mentioned it as a female, citing 
Matiegka. The discoveries of Kriz, numbered Predmosti 
22-25, which were mostly from children, have no sex 
assigned by any author. Matiegka also studied the mandible 
placed in his charge by Skutil, designated Predmosti 26 
(Skutil, 1940: Fig. 32); this lower jaw is determined by Vléek 
(2004), as well as by Matiegka, as most likely belonging to 
a female. Matiegka (1934) also makes mention of a skeleton 
discovered by his contemporary K. Absolon in 1928; 
Matiegka did not, however, study the find himself, but 
designated it Predmosti 27. The enumeration of human 
skeletal remains found also includes the damaged 
fragments of left and right femurs that belonged to two 
individuals found during the excavations by Martin Kriz, 
designated Predmosti 28 and Predmosti 29 (Vicek, 1971b; 
Jelinek and Orvanova, 1999). The inventory is brought to 
an end by the mandible fragment of an adult of un- 
determined sex, of uncertain provenience, designated 
Predmosti 30 by Ullrich (1996). 

It follows from Tab. 7.1 that the first assessments of the 
age at death of the skeletal remains of the Gravettian 
population at Predmosti were accompanied by no significant 
differences. No major differences are apparent either in the 
degree of maturation in children, or in the senescence 


5 “In the sex determination of the same human fossils anthropologists have been often in disagreement. In the case of Predmosti, this is apparent 
in the first skeleton, which K.J. Maska allocated to a young male, like J. Maly and E. Viéek later. J. Matiegka, who studied the skeleton in the 


most detail, assigned it in his essential work to a young female? 
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Table 7.1. Recapitulation of the original estimates of age at death and sex made by the 19" and 20" century authors. 


Individual Author Sex Sex argumentation Age Age argumentation Notes 

P 1 Maska (1908) * female - adult - well preserved 
skeleton 

Matiegka (1934) male markedly muscular relief young all sutures open, right M° still the French 
on skull, prominent arcus individual __in alveolus with incomplete summary: 
supraorbitales, receding root mineralisation 20-25 years 
forehead, flat tubera frontalia, 
broad protuberantia occipitalis 
externa, procesus mastoideus 
strongly developed, edges 
of the rectangular orbit not 
strong 
Matiegka (1938) female ~ _ - sex: repeated 
but affirmative 
allegation of fact 
P2 Maska (1908) * _ _ around ~ partialy 
7 years preserved 
skeleton 
Matiegka (1934) -—- ~ around both medial |'— root MaSka’s skull 
6 years mineralisation not completed reconstruction 
(3.5 mm aperture), |, not 
erupted, both m',m?, m,, m,, 
right upper c, both M', M, 
present 

P3 Maska (1908) * male _ adult _ very well 
preserved 
skeleton 

Matiegka (1934) male markedly arcus supraorbitales, 35-40 all cranial sutures are ~ 
strongly receding forehead, years opened, complete abraded 
large processus mastoideus, dentition 
clearly muscular relief on skull, 
tubera frontalia and parietalia 
flattened, prominent protuberantia 
occipitalis externa, rectangular 
eye sockets 
Matiegka (1938) male sacrum narrow and more curved — - - 

P4 Maska (1908) * female _ adult _ very well 
preserved 
skeleton 

Matiegka (1934) probably given the morphology of P 3, 30-35 according to dentition, _ 
female female gender suggested by: years state of sutures and bone 


low and vertical forehead, 

thin upper eye socket edge, 
weak muscular relief, gracile 
lower jaw and smail teeth; male 
gender suggested by — arcus 
superciliares clearly developed 
and of medium size, moderately 
pronounced muscular relief 

on the skull, strong processus 
mastoideus 


development, sutures 
generally open 
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62 Table 7.1. Recapitulation of the original estimates of age at death and sex made by the 19™ and 20" century authors. 


Individual Author 


P 4 Matiegka (1938) 
rs MaSka (1908) * 
Matiegka (1934) 
P6 Maska (1908) * 
Matiegka (1934) 
ry MaSka (1908) * 
Matiegka (1934) 
rs MaSka (1908) * 
Matiegka (1934) 
PQ Maska (1908) * 
Matiegka (1934) 


Sex 


female 


female 


male 


male 


Sex argumentation 


sacrum broad and flat 


slightly marked arcus 
superciliares, thin margo 
supraorbitales, slight muscular 
relief of the skull, vertical 
forehead, convex tubera 
parietalia, moderate procesus 
mastoideus, mandible low and 
gracile, smaller dentition 


male suggested by — arcus 
superciliaris markedly prominent, 
shape of forehead and muscular 
attachment, large processus 
mastoideus, rectangular orbitae 
and massive dentition 


Age 


postcranial 
skeleton 
younger 
age than 
skull 


juvenile 
individual 


15-16 
years 


child 


2-3 
years 


child, 12-14 
years 


child, 
12-14 
years 


child, 
3—4 years 


around 
4 years 


young 
adult 


20-24 
years 


Age argumentation 


right proximal humeral 
epiphysis unfused, on left 
humerus visible epiphyseal 
fusion line; distal epiphyses 
of the radius unfused, 
apophysis of ilium unfused, 
visible fusion line of the 
ischium and distal epiphysis 
of the femur; unfused 
proximal tibial epiphysis 


sutures open including 
persistence of frontal suture, 
unerupted maxillary and 
mandibular third molars 


both m,, right m,, crown of 
right |,, crown of left upper C, 
likewise surviving crown of 
m2, further c, i?, m',m* and 
base of crown M! 


the dentition; unfused occipital 
condyles, preserved right m, 
erupted left I?, both |, all M', 
M, M2, M,, left P' and right 
P,; other teeth unerupted 


alli’, i@, c, crowns of left I’ 
and right I?, alli,, i, c, m, 
and m,, age also suggested 
by long bone fragments 
(damaged ulnar length 

114 mm, whole length 
estimated at min. 127 mm) 


open sutures, right upper 
and lower M3 erupted, left 
M? erupted but occlusion 
surfaces not in contact 


Notes 


skeleton of 


a “young individual” 


age estimate — from 
MaSska’s data; long 
bone fragments also 
survive 


skeletal fragments 


| 


long bone fragments 
also preserved 


very well preserved 
skeleton 
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Individual Author Sex Sex argumentation Age Age argumentation Notes 
P9 Matiegka (1938) probably morphology of the sacrum ~ left clavicle epiphysis _ 
male unfused, fusion of proximal 
humeral epiphyses, iliac 
crest and ischium visible 
P10 Maska (1908) * female _ young _ very well preserved 
adult skeleton 
Matiegka (1934) probably  supraorbital arches strongly 20-30 Cranial sutures open, only | the French 
female developed, thinner in comparison years and C abraded, right upper § summary: female 
with P 3 and P 9, forehead M3 is not in occlusal level only without 
low and vertical, thin margo probably 
supraorbitalis of rectangular 
orbitae, muscular relief well 
developed, small processus 
mastoideus, gracile facial 
skeleton, mandible and dentition 
Pit Maska (1908) * _ _ infant ~ skeletal fragments ** 
Matiegka (1934) _ _ 6 months set of deciduous teeth central part of 
mandible and 
isolated teeth ** 
Piz Maska (1908) * - _ infant _ skeletal fragments ** 
Matiegka (1934) _ — 4 months set of deciduous teeth right part of 
mandible and 
isolated teeth ** 
Pas Maska (1908) * _ _ infant — skeletal fragments ** 
Matiegka (1934) _ _ 2 months set of deciduous teeth central part of 
mandible and 
isolated teeth ** 
P14 Maska (1908) * male _ older adult — skeletal fragments ** 
Matiegka (1934) probably robust mandible with male traits older adult posterior part of sagittal ~ 
male suture oblitered, lambdoid 
suture locally mostly close, 
the sutures completely 
obliterated on the tabula 
interna, intra—vital loss of 
both lower M3 and right M2, 
slight attrition of M2 
Matiegka (1938) probably morphology of the os sacrum - - - 
male 
4S MaSka (1908) * ~ _ child - skeletal fragments 
Matiegka (1934) - _ child according to size part of left 


mandibular ramus; 
to the individual 
probably belong 
right m2 skeletal 
fragments 
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Table 7.1. Recapitulation of the original estimates of age at death and sex made by the 19" and 20" century authors. 


Individual 


P16 


Pur 


r is 


P19 


P 20 


PZ 


Pee 


Author 


Ma&ka (1908) * 


Matiegka (1934) 
MaSka (1908) * 


Matiegka (1934) 


Maska (1908) * 


Matiegka (1934) 


Maska (1908) 


Matiegka (1934) 


Matiegka (1934) 


Wankel (1884) 


Matiegka (1934) 


KFiz (1903) 


Matiegka (1934) 


Sex 


male 


male 


probably 
female 


female 


female 


male 


Sex argumentation 


very strong supraorbital arches, 
clearly rounded edges of orbitae, 
low, receding forehead, tubera 


frontalia, protruding, massive 


processus mastoideus, robust 


mandible 


low and massive mandibular 
ramus 


pronounced supraorbital arches, 


receding forehead, large 
processus mastoideus even 
though a child’s skull 


Age 
child 


child 


child 


child 


adult 


young 
adult 


adult 


child, 
9—10 years 


over 
24 years 


over 
24 years 
child, over 


12 years 


child, 
9-11 years 


Age argumentation 


right m, with root resorption 


both i,, i, and right 
lower canine c, left M, 
with incomplete root 
mineralisation 


openness of the sutures 
and moderate tooth wear 


2 permanent teeth (lower left 
I2 and lower left C) 


erupted second molar 


erupted second molar 
presence of p’, p* and |' 
and |? (lost post mortem), 
M' slightly abraded 

by wear M? set deep 

in the alveolus 


Notes 


fragments of 
a Child’s neurocranium 
with right m2 


skeletal fragments 
including long bone 


mandible evidently 
found outside the 
grave 


skeletal remains 


mandibular fragment 
— found outside 
grave 


Ma&ka (1908) 


teeth found outside 
the grave 


Matiegka repeats 
MaSka’s data and 
does not rule out 
appurtenance to 

a different 
individual ***; 
humerus, radius 
and ulna from 1894 


right part of 
mandible found by 
Wankel (1884) 


skull found by Kriz 
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Table 7.1. Recapitulation of the original estimates of age at death and sex made by the19" and 20" century authors. 


Individual Author Sex Sex argumentation Age Age argumentation Notes 
P 23 Kriz (1903) probably — juvenile - cranial fragments 
male individual and long bones 
found by Kfiz 
Matiegka (1934) - _ juvenile - - 
individual 
P 24 Kriz (1896a) - - child, - mandibular 
10 years fragment found 
by Kriz — 
described 


as “mandible 1” 


Matiegka (1934) = - = child, both |,, right l,, rightm,m, = - 
under and M, 
10 years 
P25 Kriz (1896a) - — child, ~ mandibular 
12 years fragment found 
by Kriz — described 
as “mandible 2” 
Matiegka (1934) ~ _ child, presence of left m,, both m,, 
under both M,. both M, deep in the 
12 years alveolus 
P 26 Matiegka (1934) probably — adult presence of right P,, P,, M,, right part 
female M., M,, of mandible 
(inv. no. Predmosti 
A 17 088) 
Viéek (2004) probably — adult slight abraded teeth name of finder 
female unknown # 
wet Absolon (1929) - - adult list of 52 bones from - 
a single skeleton 
Matiegka (1934) - ~ adult _ skeleton 
without skull, 
found in 1928 by 
K. Absolon 
P 28 Kiiz (1903) ™ = adult as - 
P 29 Kriz (1903) _ —~ adult _ _ 
P 30 Ulirich (1996) ## - _ 25-30 dentition inv. no. Predmosti 
years A 17 088 


LEGEND: 

* according to Matiegka (1934), MaSka’s finds from the mass grave and thereabouts 

** according to Matiegka (1934), MaSka’s finds also included long bone fragments and pieces of cranial intergumentary bones belonging not just to P11, P12 and P13, 
but also to P6 and P8. By contrasts, several small bones assigned by MaSka to P8 came from newborns or infants 

*** Matiegka (1934) states here that MaSka’s collection also included a mandible fragment from an older individual, found in the pile of diluvial bones. This fragment 
differed morphologically from the other finds, and both MaSka and Matiegka doupted that it was of Palaeolithic age 

# the find was provided by J. Skutil, assessed by Matiegka on the basis of colour as possibly come from the mass grave, and not belong to any of the skeletons 
previously described. 

## according to Ullrich (1996) this is a fossil find from Predmosti 
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transformations in adult skeletons. There is a tolerable 
agreement between the age at death estimates made by 
various authors for the particular finds — with the exception 
only of the Predmosti 4 skeleton, where the incomplete 
fusion of the long bones in the postcranial skeleton indicates 
a significantly lower age than Matiegka’s estimate, based 
on the skull, of 30-35 years. 


Revision of the sexes of the adult individuals on 
the basis of current reliable methods 


The opinion is generally accepted today that the hip bone 
is the part of the skeleton which enables a precise and 
reliable diagnosis of sex. This is because the sexual di- 
morphism of the pelvis is of a markedly higher degree than 
that of other parts of the skeleton. The sexual dimorphism 
of the pelvis is a result of the functional and adaptive process 
to meet the demands of locomotion and childbearing during 
the long human evolution. Parturition requires spaciousness 
in the pelvis as a birth canal in females, since the human 
foetus at term has a marked brain volume. The dimensions 
of the pelvis in relation to reproductive function are 
therefore greater in females. This need is in counterpoint 
to the biomechanical need for powerful locomotion, which 
is more powerful over shorter distances between the 
acetabula. For these reasons the male pelvis can be narr- 
ower, and the biacetabular distances shorter, than in 
females. 

The pattern of human pelvic sexual dimorphism known 
today is a common trait that has existed for at least 100,000 
years (Rosenberg and Trevathan, 2002). This pattern of 
sexual dimorphism in the pelvis is also observed in isolated 
hip bones. Since the relationship between locomotion and 
reproduction cannot be population specific, it is common 
to humans as a species. It is for this reason that the 
morphometric methods used to determine sex from the hip 
bones (DFA - discriminant function analysis) can also be 
considered population non-specific, if certain conditions 
are met in selection of the traits (optimal traits number, 
representation of the principal morpho-functional parts or 
aspects). 

The approach of using primary and secondary diagnoses 
has been proposed as a general methodology for obtaining 
a reliable estimation of sex, and this has been successfully 
tested using the archaeological population of known 
sex from Spitalfield (Murail et al., 1999). In the primary 
diagnosis for sex determination from the hip bone, it is 
possible to use population non-specific visual methods 
based on the evaluation of pelvic traits. Two methods are 
taken into consideration in assessing the sexual di- 
morphism of the hip bones on the whole (Ferembach et al., 
1980; Bruzek, 2002). From the practical point of view it is 


necessary that the methods contain the optimal number of 
traits, as increasing their number is no guarantee of 
increased accuracy, is laborious, and may be redundant. 

Another useful tool from the range of morphometric 
methods is non-specific probabilistic sexual diagnosis (PSD; 
Murail et al., 2005). This method makes use of recent 
developments in PC software and makes it possible to go 
beyond the traditional calculation of the dividing values 
of DFA. The output of PSD is a posterior probability value 
for each evaluated case, and this value shows if this case 
falls within the male or female group. If the hip bone is 
damaged or absent, the method chosen is instead one of 
secondary sexual diagnosis (the calculation of population 
specific DFA for individual parts of the skeleton). With 
isolated fossil finds of skeletal remains of unknown popul- 
ation affinity, however, this cannot be done. In such instances 
it is appropriate to fall back on classic morphoscopic 
technique, applicable only to the skull (Walrath et al., 2004); 
this is the method of “European recommendations” (Ferem- 
bach et al., 1980). 

In attempting to apply recent methods of sex deter- 
mination to the fossils from Predmosti, one is limited to the 
pelvis and skull, as relevant reference material is not 
available for other parts of the skeleton. The results of the 
application of the “European recommendations” (Ferem- 
bach et al., 1980) are presented for the skull series in Tab. 
7.2. The verbal description of the development of the traits 
was transformed to the degree of sexualisation, and an 
index of sexualisation was calculated from a formula that 
takes account of the weights of each traits. Positive values 
of this index indicate the male sex, and negative the female 
one. Values below 0.5 do not allow sex to be determined. In 
total this method was applied to 8 skulls, for 7 of which it 
was possible to determine the sex. The index of sexual- 
isation for skull P4 yields a negative, i.e. female, value, 
which however does not meet the limit of 0.5 required for 
sex to be determined accurately by this method. Skulls P5 
and P10 are female, while the remaining skulls — P1, P3, P9, 
P18 and P 22 - are male. When these results are compared 
to Matiegka’s data, they can be seen to be virtually identical 
— even the undetermined skull P4 is described by Matiegka 
(1934) as “probably female”. 

Tab. 7.3 shows the results of the probabilistic sexual 
diagnoses (Murail et al., 2005) in Predmosti adult specimens 
employing hip bone dimensions published by Matiegka 
(1938). Five of the evaluated pelvic remains —- P3, P4, 
P10 and P14 - are male, and only hip bone P9 is of the 
female sex, with a posterior probability greater than 0.90. 
Comparison with Matiegka’s results is not possible because, 
as noted above, he did not determine the sex of the pelvises 
and drew his results only from a study of the skulls. In his 
text in Czech, Matiegka compared the pelvic dimensions 


PALEODEMOGRAPHIC INDICATORS AND CURRENT PALEOANTHROPOLOGICAL METHODS AS APPLIED TO THE PREDMOSTI SAMPLE 
pe a a ea re ee ee 


Table 7.2. Sex identification from the skull, using the “European recommendation” methods (Ferembach et al., 1980) on the basis of 67 
the verbal description of the development of several traits (Matiegka, 1934), and taking account of the photography. 


ne ee TE 
tubera protube- 


gamers planum oe front. rantia inclinatio shape of — ne 
dee nuchale pel and pari- occ. frontale the orbit ton 
etalia externa 

Individual 2 A 2 2 2 1 1 
P 1 +2 +2 +2 +1 +2 +2 +1 + 3.59 male 
P3 +2 +2 +2 +1 +2 +2 +2 + 3.91 male 
P4 0 0 0 +1 0 = ae mieo ee 
P5 0 —1 —2 ~2 —4 —2 —2 — 2.42 female 
PQ +2 +2 +2 0 +2 +2 +14 + 3.28 male 
P 10 — 0 +1 _ 0 —2 0 — 0.50 female 
P 18 +2 ~ +2 —1 - +1 +2 +2.00 male 
P 22 +1 _ +1 _ _ +2 _ +2.33 male 


Table 7.3. Sex determination from the hip bones measurements (Matiegka, 1938), with the aid of PSD (DSP) (Murail et al., 2005). 


x = Ea = x = 3 5 5 = 
Variable bs be = a be ps 2 © < st 
QO. Qo. o. QO. o. Qo. a. a. o. o. 
Pelvic height in re 226.0 213.0 213.0 203.0 206.0 219.0 
’ SCOX 
lliac breadth (M 12) 160.0 147.0 
VEAC 
Vertical acetabular diam. (M 22) Dot 57.0 53.0 53.5 50.0 49.0 56.0 56.0 53.0 
Hono avaiaaulas none 55.0 54.0 51.0 520 32.0 51.0 53.0 
diam. (M 22) 
Acetabulo-sciatic breadth pe 4 (1)) 41.0 41.0 34.0 33.0 32.0 37.0 37.0 35.5 
Acetabulo-symphyseal PUM 
length # (M 14) 70.4 66.0 69.3 
Maximum ischiallength# ISM** 117.2 101.6 102.5 
Greather sciatic notch ae 
readin # AB 46.9 46.0 43.2 
Posterior probability F 0.000 0,157 0.003 0.595 0.919 0.937 0.482 0.069 0.021 0.557 
Posterior probability M 1.000 0.843 0.997 0.405 0.081 0.063 0.518 0.931 0.979 0.443 
Sexual diagnosis Male Male Male ND Female Female ND Male Male Male 


* DSP = probabilistic sexual diagnosis 

(M x) refers to the Martin measurement definitions (Brauer, 1988) 

# dimensions corrected according to the definitions by regression analysis (Bruzek and Tillier, 1996) 

*™ measurement from Thieme and Schull (1957) 

*“** measurement from Novotny (1975); the distance is from the top of the tubercle of the pyramidal (A) or, 
when absent, from the posterior inferior iliac spine (A’) to the base of the ischial spine (B) 


obtained with the results of others fossils or populations bones from Predmosti, finding them of course to be in 
groups published by his contemporaries (Matiegka, 1938), various stages of development. He writes that 
and mentions sex only in relation to the mean pelvic indices 


of the group, or marginally. “in number [P3] it is deep, embracing the lower edge of 
Unambiguous conclusions cannot be drawn even from the facies auricularis and extending as far as the back of 
the morphological descriptions. Matiegka (1938) states that the bone, in number [P4] it ts less accentuated but clearly 


he observed the sulcus preauricularis in all of the pelvic formed, and seems here too to be perceptible as far as the 
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dorsal side. On bones [P9] and [P10] it is present only on 
the ventral side, deeply on number [P9] and on number 
[P10] only slightly, and on number [P14] it is apparent 
only to a very small extent.” (Matiegka, 1938: 50) 


From our perspective today, it is necessary according to 
Novotny (1981), and as Brtiizek (2002) also points out, to 
distinguish between the presence of the sulcus preauricularis 
(Zaaijer, 1866), which reflects parturition scars, and the 
sulcus paraglenoidalis (Lohr, 1894), which attests to the 
forces of the ligament of the sacro-illiac joint. Matiegka 
(1938) drew no such distinction in which he does not differ 
from many researchers today. It seems, then, that according 
to Matiegka’s text, a strongly or markedly developed sulcus 
paraglenoidalis exists in pelvises P3 and P4, which could 
thus be classified as male. Finally, this morphology does 
not contradict the results of probabilistic sexual diagnosis 
(PSD) obtained - according to which the pelvises of indi- 
viduals P3 and P4 are again classed as male. In the case of 
pelvis P9, however, there may really have been a deep 
sulcus preauricularis, implying that this was a female; 
again, this does not contradict the results of probabilistic 
sexual diagnosis (PSD). For the other pelvises, Matieg- 
ka’s verbal description does not allow the sex of the pelvic 
bones to be determined. 

From these analyses it follows that there is something of 
a discrepancy between the sexes of the skull and pelvis of 
P9 (as well as of P4 and P10). The skull of individual P9 is 
of male morphology and sex, as determined not only by 
both Matiegka and Ma&ska but also by a morphoscopic sex 
assessment in this text; the pelvic bone, however, is a female 
one with probability of 90%. This sex allocation of P9 is also 
confirmed by the morphology of the pre-auricular region. 
The question therefore arises as to whether skull P9 actually 
comes from the same individual as postcranial skeleton 
P9. There are further discrepancies regarding the sex de- 
termination of the skull and postcranial skeleton of indivi- 
dual P1 in Matiegka’s text itself. 


Re-assessment of the age of non-adult 
individuals from dentition and the degree 
of maturation (ossification) in the skeleton 
on the basis of reliable recent methods 


A basic factor influencing the results of age at death 
assessment from skeletons is the differences between 
biological and chronological age. The methods in use today 
are elaborated primarily from data concerning skeletal 
growth and maturation of the skeletons and dental 
mineralization of living people (Scheuer and Black, 2000). 
Skeletal material from immature individuals of known age 
and sex is rare, both because of ethical issues associated 


with death and parental ties, and also for demographic 
reasons, as mortality rates in children over the age of five 
are extremely low. The degree of skeletal maturation is 
influenced by external environmental factors more than is 
the case with dental mineralization. For all these reasons, 
preference should be given to the method of “dental age” 
assessment. In both cases, estimation is further complicated 
by the impossibility of determining the sex of non-adult 
individuals from the skeleton alone: the sexual differences 
in the maturation of the skeleton comprise 1-2 years and 
enlarge the interval of the age estimation. 

For dental age estimation we have applied the methods 
proposed by Moorrees et al. (1963a,b) and Demirjan et al. 
(1973), which were developed using a single recent reference 
population. In studying past populations, preference is given 
to the first method mentioned, as the second requires the 
preservation of most of the teeth and relates only to per- 
manent dentition. 

To assess the course of ossification and maturation from 
the skeleton, we have used the table proposed by Buikstra 
and Ubelaker (1994), and the tables assembled by Scheuer 
and Black (2000) from various publications. 


Predmosti 2 

As shown in Tab. 7.1, the age attained by this child was 
estimated by Walkhoff at 7 years (his expertise being requested 
by Maska prior to 1902), which Matiegka, after a study of the 
isolated upper central incisors, amended to 6 years. From the 
description (Matiegka, 1934: 53) and the photography 
(Appendixes, Photo 17) the state of mineralization of the 
dentition using the stages of Moorrees et al. (1963b) appears 
to be: 

'=R'/, 1, =R*/, L,=R'4, - 5/,, C= Cre (min) to R'/, (max) 

This stage of mineralization would indicate a minimum 
age in the range of 5.25 to 6.83 years, and a maximum 
possible age range of 4.17 to 8.5 years. Given the data 
obtained by Trefny (Chapter 10), who analysed several 
contact enlargements of X-ray images of P2, the age at death 
of this individual would have been about 6 years. The tabular 
data of Scheuer and Black (2000) also yields an age interval 
of 5.4 to 6.2 years. In view of the biological age variability 
and dating (geological) of the Gravettian population, the age 
at death of individual P2 may be estimated at 6-7 years. 

In terms of the postcranial skeleton, Matiegka (1938) 
refers to the state of preservation of the left femur and both 
tibias, without epiphyses. The estimated diaphysis length 
of 257 mm for the femur and 220-224 mm for the tibia 
reflects the average length of the diaphyses of a contemp- 
orary child at age 5.5 (Scheuer and Black, 2000). These data 
do not contradict the dental age, as the reference population 
for diaphysis length is an American population of the mid- 
20' century (Maresh, 1970). 
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Predmosti 5 
The skull of an adolescent, probably female, with an est- 
imated age at death of 15-16 years (Matiegka, 1934). 

From the state of the dentition, as ascertained from the 
photography (Appendixes, Photo 57), the upper left M3 is 
deep in the alveolus, and the degree of mineralization of 
the crown (M° = Crc) matches that of an adolescent aged 
12.6 years according to Scheuer and Black (2000: Tabs. 5.26). 
Given the variability in M3 mineralisation, the age attained 
might be anywhere between 9.6 and 15 years. 

The lengths of the diaphyses — 380 mm for the right femur 
and 330 mm for the tibias —- match the average for a 12-year- 
old today. An age of around 12 years is also suggested by 
the looseness of the epiphyses of both these bones. Given 
variability in auxological age, a range of 12-14 years is 
acceptable for this probably female adolescent. 


Predmosti 6 
According to Matiegka (1934), this child was no older than 
2-3 years. 

In addition to three deciduous molars, the crown I, is 
fully mineralised (stage Crc). The sutura intra-occipitalis 
anterior is entirely closed on the right, while on the left its 
fusion is hardly visible (Appendixes, Photo 66), suggesting 
an age of 3-4 years. No other information regarding the 
“developmental morphology” is available. Considering the 
mineralization of several teeth from X-ray photograph 
(Trefny, chapter 10), the age at death of P6 corresponds to 
2.7 years. Applying these data to the scheme of Moorrees 
(1963a,b) yields a maximal interval of age at death of 2.17 
to 3.83 years. The age at death of Prfedmosti 6 child is 
probably between 2 and 4 years. 


Predmosti 7 

For this skeleton, Matiegka (1934: 56) gives an age of 12-14 
years, primarily due to the state of the dentition. The right 
superior canine is set into the depth of the jaw; the other 
canines and all of the permanent molars are fully 
mineralised. As for the other permanent teeth, the left upper 
and right lower premolars have also erupted. Both the 
permanent incisors and the first permanent molars show 
the beginnings of wear attrition. Based on the photography 
in the annexe, the mineratisation of the upper M®° (Cr%/,) 
may only be drawn approximately; this stage reflects an 
age of 9.5-14.5 years. 

Both femurs and tibias of P7 have separate epiphyses, 
and the diaphyses of the right femur and right tibia measure 
532 mm and 290 mm respectively, values corresponding 
to average 9-year-old contemporary children (Scheuer and 
Black, 2000). It is not impossible that this child had delayed 
growth, because the length of the femoral diaphysis is 
almost 3 standard deviations smaller than the average value 


of this dimension for a 12-year-old child. This description 
is accompanied by marked hyperplasia of the dental 
enamel, and the antero-posterior swelling of the femur 
diaphysis, suggestive of rickets. The biological age of P7 
seems to have been around 12 years old, but the facts above 
may suggest a higher chronological age. We cannot improve 
upon Matiegka’s view that P7’s age at death was between 
12-14 years. 


Predmosti 8 

No photographs have been preserved of this skeleton (skull 
fragments with mandible and several bones of the postcranial 
skeleton), which is of a child perhaps 4-years-old. Matiegka 
(1934: 58) states that between the bones of the skull of this 
individual lay parts of the os occipitalis, os zygomaticum 
and os petrosum of a newborn or perinatal infant. No 
further information of use in age estimation is available. 


Predmosti 11, 12 and 13 

Matiegka received from MaSka three groups of bones 
from different individuals, for which 3 series of teeth and 
a mandible had been assembled on the basis of dental 
development, and assigned to three individuals. At the 
same time, Matiegka (1934: 60) states: 


“T have left Maska’s series intact, and took them, according 
to the overall state apparent in the dentition, to be three 
infants. It would of course be necessary to reassign the 
individual teeth.” 


Predmosti 15 
A fragment of a child’s mandible was designated by Maska 
as number 15, with a query (Matiegka, 1934: 67). 


Predmosti 16 

This subject P16 is represented only by a damaged os 
parietale, several fragments of the os occipitale and a right 
m, (see Photo 116 in Appendixes). 


Predmosti 17 

Known not only from a long bone fragment but also from 
part of the lower jaw of a child. It was to this individual that 
Ma&8ka also assigned a small mandibular fragment with de- 
cidual teeth, previously designated “Predmosti ex grave”, 
with the caveat that “it may belong to the Wankel’s jaw 
from Olomouc’ - which, however, was from an adult indi- 
vidual. 


Predmosti 20 

Comprises only 2 teeth, which MaSska attributed to a child 
aged 9-10 years. Matiegka did not rule out the possibility 
that these might belong to a previously described individual. 
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The other skeletal remains of children come from the 
excavations conducted by M. Kriz Predmosti 22, 23, 24 
and 25. Individual P24 was certainly younger than 10 years, 
as Kriz states, and the range of 6 to 10 years is closer to 
reality. In P25 the state of M2 laid bare by a fracture of 
bone, reflects a mineralization stage of C1,-C',, and an age 
of 9-10 years (Scheuer and Black, 2000). For the re- 
maining individuals, the published data cannot be improved 
upon. 


Re-assessment of the age at death 
of the adult individuals from the skeletons 


For of the sake of completeness, we present here a brief 
overview of reliable methods for estimating age of adult 
individuals according to the skeletons. While generally and 
conventionally adulthood is taken to be attained at an age 
of between 18 and 21 years, sexual maturity comes some- 
what sooner, and the human skeleton shows signs of 
achieving maturation for a relatively long time. The 
complete fusion of the epiphyses and diaphyses of the 
clavicle may last up to the age of 30 years, although most 
often it is complete at the age of 21-22 years (Owings-Webb 
and Suchey, 1985; Kreitner et al., 1998). 

The pelvic bone, too, shows signs of maturation at the 
age of 20-30 years, and taking into account the fact that the 
os pubis is quite often damaged, “the ventral rampart is 
complete and the symphyseal rim is mature by 35 yrs” 
(Scheuer and Black, 2000). 

A more frequently used method for age assessment based 
on good skull preservation is to evaluate the obliteration of 
the cranial sutures. The causes of this process remain 
unknown, and the course of the closure is neither linear 
nor gradual. Deviations from real age are considerable, and 
the correlation between obliteration and chronological age 
is perhaps statistically rather than biologically justifiable. 
Consequently, cranial suture obliteration is not a re- 
commended indicator of the age at death as assessed from 
the skeleton (Schmitt, 2001; Baccino and Schmitt, 2006). 

After complete maturation, age estimation relies on the 
advance of senescence changes, which relate primarily to 
the joint surfaces. The invasive technique of age at death is 
not recommended (Bruzek et al., 2005), and neither is the 
technique based on the dental histology proposed by 
Gustafson (1950) or the modification of this method, as well 
as the assessment of age changes in the fourth pair of ribs 
(iscan and Loth, 1986a,b). The available methods are those 
which employ the modifications of pubic symphyses and 
the facies auricularis of the iliac bone (Schmitt and Broqua, 
2000; Buckberry and Chamberlain, 2002; Schmitt, 2005), 
derived from the approaches of Acsadi and Nemeskeri 
(1970) and Lovejoy et al. (1985). 


No original photographs of the pelvic bones have pre- 
served, but on the basis of the verbal description by 
Matiegka it is possible to comment upon the age of the Pred- 
mosti individuals without the needs to apply statistical 
techniques, because they are generally skeletons without 
fully maturation. We are speaking here of the age estimates 
for individuals P1, P3, P4, P9 and P10, made on the basis 
of the state of maturation of the dentition and skeleton. In 
the introduction to the second volume of his monograph, 
Matiegka states (1938: 5) that 


“The established ages at death do not, however, fully 
accord with the developmental state of several parts of the 
skeleton. Only skull and skeleton no. [P3] agree with each 
other in both measurements, and in state and maturity” 


Predmosti 1 

As Tab. 7.1 shows, Matiegka (1934: 52) observed for indi- 
vidual P1 that “the upper right M3, which survives has 
incompletely mineralised roots”. This means, applying the 
development stages set out by Moorrees et al. (1963a,b) that 
the M3 reflects a mineralization stage of R, to A, which 
today would be taken as indicating an age of 14-22 years. 
This assessment cannot, however, be made more precise, 
as the state of the spheno-occipital synchondrosis cannot 
be read from the photograph, because of the damage to the 
skull base. The data on the postcranial skeleton provide no 
information as to the state of maturation (the fusion of 
diaphyses and ephiphyses) of the long bones. Matieg- 
ka’s estimate of an age at death of 20-25 years is evidently 
something of an overestimate but cannot be refuted com- 
pletely on the basis of a single indicator. An age of 18-22 
for this male seems more appropriate. 


Predmosti 3 

Matiegka allows MaSka’s estimated age at death for this 
skull at 35-40 years; the postcranial skeleton shows no signs 
of growing process. According to the photography, the 
skeleton is a male, who died between 35 and 45 years. 


Predmosti 4 

The evident disagreement between the states of matura- 
tion of the skull and postcranial skeleton (Tab. 7.1) was 
repeatedly emphasised even by Matiegka (1938). The female 
skull, 30-35 years old in Matiegka’s estimation, evidently 
belonged to a younger individual. Photography from prior 
to the reconstruction of the skull (Appendixes, Photo 46) 
clearly shows the partially unfused spheno-occipital 
synchondrosis. This obviously attests to a younger age than 
Matiegka assessed, based on the state of the obliteration 
of the sutures and dental attrition. According to Kahana et 
al. (2003), the fusion of the spheno-occipital synchondrosis 
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is a better indicator of age in males than females, and after 
the age of 20 years it is entirely closed in females — a finding 
not contradicted by the other studies presented by Scheuer 
and Black (2000). It is also evident from the photography 
that the occlusion zone of M3 is entirely unaffected by 
abrasion, which indicates merely completed mineralization 
and eruption; these processes take place somewhat earlier 
in females than in males: around the age of 14-16 years. 
Given all the foregoing, skull P4 was 15-20 years old at 
death. 

As far as the degree of maturation in postcranial skeleton 
P4 is concerned, Matiegka (1938) states that the maturation 
of the long bones was far from complete. On the right 
humerus there were clear traces of the junction of the 
diaphysis and proximal epiphysis, while on the left the 
diaphysis and proximal epiphysis were entirely separated. 
At the same time, the distal epiphyses of both radia were 
also loose. In the femur the incomplete fusion of the 
diaphysis and distal epiphysis is clear, while the right tibia 
had the proximal epiphysis and diaphysis separated. 
Incomplete ossification is also evident in the pelvic bone 
— the edges of the apophysis are clearly visible even in the 
iliac crest - and on the ischial tuberosity. The state of 
skeletal development of the postcranial skeleton suggests 
an age of 15-17 for a female or 17-20 for a male (Scheuer 
and Black, 2000). Re-assessment of the age at death may 
resolve the discrepancy cited by Matiegka, but doubts 
remain as to the association of skull P4 with postcranial 
skeleton P4, given the different sex diagnoses for the skull 
(female) and pelvis (male). 


Predmosti 9 

The skull base is heavily damaged, and the state of ma- 
turation cannot be ascertained from the photography. For 
the fully preserved permanent dentition, Matiegka in his 
assessment (1934: 47) emphasises that it was “already 
somewhat abraded” and proposes an age of 20-25 years. 
The lower M, is only just erupting, while the upper M° does 
not even reach the occlusion plane. It is necessary to agree 
with the age proposed for this male skull. 

However, the postcranial skeleton, by contrast, is marked- 
ly younger. Only the left clavicle is preserved, and neither 
of the epiphyses are fused (Matiegka, 1938: 27). According 
to Scheuer and Black (2000), the lateral epiphysis may form 
and fuse at 16-20 years. The boundaries of the fusion of the 
proximal epiphysis of the humerus are also apparent. This 
attests to an age of less than 20. The pelvis too shows signs 
of incomplete maturation; both the crest of the innominate 
bone and the ischial tuberosity bear clear signs of incomplete 
fusion; according to Scheuer and Black (2000), however, the 
ischial tuberosity is complete between 16 and 18 years. If it 
is accepted that the postcranial skeleton is that of a female, 


then this individual would have been aged 18-20 by the 
criteria of bone maturation of recent populations. 


Predmosti 10 

The skull base has not preserved, and all cranial sutures 
are open. The dentition shows signs of attrition, although 
the right upper M° had not attained the occlusal plane. The 
age of 20-30 years suggested by Matiegka cannot be refuted 
without the use of data relating to the state of maturation 
of the postcranial skeleton. From Matiegka’s description, 
however, it is not clear whether the proximal ends of the 
long bones were not extant because of damage or because 
of incomplete growth (non fusion of the elements). Only 
for the tibia does he state that traces of the fusion of the 
proximal epiphysis and diaphysis are uncertainly apparent 
(Matiegka, 1934: 59), which implies an age of 17-19 years 
at death. Further, the photography clear shows the 
ondulation of the surface of the auricular surface of the in- 
nominate bone, with no modification to the surface or apex 
(SSPIA = 1; SSPIB = 1; SSPIC = missing; SSPID = 1); this 
morphology supports an age at death of 20-29 years 
(Baccino and Schmitt, 2006). An age of 18-20 is suggested 
by the separation of both of the scapular acromia (Scheuer 
and Black, 2000). Evaluating from the photography, the 
right hip bone seems to have a missing spina iliaca 
anterior inferior, which was not fused with the iliac blade; 
fusion thus finishes again at around 20 years (Scheuer and 
Black, 2000). The new assessment is therefore that 
skeleton P10 comes from a male individual aged 20-25 
years. 


Predmosti 14 

The information provided by Matiegka (1934), that this is 
a robust skull with obliterated endocranial sutures and 
heavily used dentition, implying that this was an older male, 
cannot be confirmed. The long bones of the postcranial 
skeleton come from an individual with completed fusion, 
and are fully adult. 


The skeletal remains of adult individual P18, and of the “ex 
grave” finds P19, P21, P26, P27, P28, P29 and P30 (Matiegka, 
1934; 1938), comprise fragmentary or isolated bones and 
do not permit the application of any age at death deter- 
mination method. To consider them in detail would neither 
provide new data nor confirm the validity of the earlier 
conclusions drawn from them. 


The differences identified and their significance 
to the interpretation of the sample 

Detailed analysis of the assignment of particular bones to 
individuals and estimation of the number of individuals 
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Table 7.4. Discrepancies 
in the age and sex 

determinations from the 
skeletons, on the basis Sex 
of the data from Matiegka 


individual 


skull 

(1934; 1938) and its revision : 

(this study). Pd M* 
ae nd 
P3 M 
P4 prob. F 
rs z 
P6 nd 
a | nd 
P8 nd 
P9 M 
P10 F 
P11 nd 
P12 nd 
Pi3 nd 
P14 prob.M 
P15 nd 
P16 nd 
wag nd 
P18 M 
P19 prob. F 
P20 nd 
Pel F 
Pon M 
Pas nd 
P24 nd 
Peo nd 
P26 prob. F 
Poi nd 
P28 nd 
P29 nd 
P30 nd 


According to Matiegka 
and his contemporaries 


According to this study 


age sex sex age 
— skull pelvis a 
skeleton skeleton 
20—25 yrs. M nr 18-22 yrs. 
6-7 yrs. nr nr 6-7 yrs. 
35-40 yrs. M M 35-45 yrs 
30—35 yrs * prob.F * M * 15~—20 yrs. 
15-16 yrs. r nr 12-14 yrs. 
2—3 yrs. nr nr 2—4 yrs. 
12-14 yrs. nr nr 12-14 yrs 
4 yrs. nr nr nr 
20-24 yrs. M * * 18-20 yrs. 
20—30 yrs. r M* 20-25 yrs. 
6 months nr nr nr 
4 months nr nr nr 
2 months nr nr nr 
older male nr M nr 
infant nr nr nr 
infant nr nr nr 
infant nr nr nr 
younger adult M nr nr 
adult nr nr nr 
9-10 yrs. nr nr nr 
more than me = i 
24 yrs. 
9—12 yrs. M nr nr 
adolescent nr nr nr 
10 yrs. nr nr nr 
12 yrs. nr nr nr 
adult nr nr nr 
adult nr nr nr 
adult nr nr nr 
adult nr nr nr 
ao nr nr nr 
25-30 yrs. 


“ disagreement between the sex determination from skull and postcranial skeleton 


nd = not determined 
nr = not revised 


present are very difficult, given the information available 
since the loss of the original material. 

As has been emphasised above, even Matiegka doubted 
the accuracy of the assignment of some skulls to post- 
cranial skeletons (e.g. the divergent skull and long bone 
sexes in individual P1, the pronounced differences in 
estimated age at death for the various parts of the skeleton 
of P4). 

The current revision has resulted in general agreement 
with the sex determinations for the skulls. The difference 
in age between skull P4 and its postcranial skeleton has 


been resolved, and this individual may now be considered 
essentially younger than Matiegka himself believed. 

A new problem has arisen with the sex assessment of 
pelvises from both the information in Matiegka’s text and 
from the use of its dimensions. Although this revision of 
sexes according to the pelvic bones needs to be considered 
with a degree of caution (given the parameter estimations, 
the small numbers present and the arguments relating to 
morphology, based on a verbal description in a previous 
text), discrepancies in the association of skulls to post- 
cranial skeletons are particularly notable in individuals P4 
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and P9 (and perhaps also P10). These differences play into 
hypotheses as to the character and function of the funerary 
unit. Such ideas cannot directly be supported, but can be 
taken into account in interpretation. The existence of 
disturbed graves, graves intersecting each other, the 
secondary deposition of bones or the burial of only part of 
the human body are the primary means by which the 
deposition of the skeletons might be explained. The number 
of individuals represented by the skeletal remains seems 
highly likely, then, to have been greater than is presented 
in the list. 


The re-assessment of the age at death implies that ages 
at death were lower than Matiegka mentioned. With the 
exception of P3, the ages did not exceed the border of 
maturity at 25 years. Among the children, the dental age 
was somewhat lower, or the age interval broader, than 
Matiegka concluded. Certain discrepancies arise out of 
assessment of the “epiphyseal” ages and the states of 
maturation of the skeletons. These are heavily influenced 
by external environmental factors. The biological age of 
non-adult fossil individuals, evaluated according to recent 
norms, show lower skeletal age than dental age. 


Variability in the Upper P 


Comparisons with Populations Inhabiting Bohemia 
and Moravia from Prehistory to the Present 


Jana Veleminskad, Jaroslav Brizek and Petr Veleminsky 


The population sample from Predmosti excited attention 
even at the time of its discovery, when several morphologi- 
cal characteristics prompted it to be hailed as representative 
of a “lower” type than Cro-Magnon, and it was “generally 
held by scholars that its members bridged the gap between 
Neanderthals and recent Europeans” (Smith, 1997). The 
reasons for the morphological similarity or archaism of 
certain indicators in Central European Gravettian fossils 
serve as an argument for the multiregional evolutionary 
model (Wolpoff, 1999) and have also been discussed as 
“evidence that supports some degree of prior admixture with 
regional Neanderthal populations” (Trinkaus and Svoboda, 
2006b). 

The morphometric data relating to the Upper Paleolithic 
series from Predmosti are still used in paleoanthropology 
as comparative material for evaluating facial proportions 
and changes therein between Neanderthals and anatomic- 
ally modern human (Trinkaus, 2003), but also for the study 
of the skull shape of the inhabitants of Europe (Brace et al., 
2006). In some studies comparing Neanderthal cranial 
morphology, the individuals from Predmosti comprise half 
of the Upper Paleolithic material from Europe (e.g. Harvati 
et al., 2004; Thackeray et al., 2005). 

Most recently, the contribution of Upper Paleolithic 
population in Europe to the origin of the Neolithic popu- 
lation has been explained primarily through molecular 
genetic methods. On the basis of the results of both MSY 
and mtDNA analyses, it is now believed that 75-80% of the 
present population of Europe can trace its origins back to 
the Upper Paleolithic population (e.g. Semino et al., 2000). 
The low proportion of Y chromosome haplogroups linked 
to the spread of the Neolithic in the Czech population, and 
the relatively high frequency of haplogroups relating to the 
post-glacial recolonisation of Europe, indicate a possible 
population continuum in what is now the Czech Republic 
(Luca et al., 2007). 

For all of the reasons outlined above, the authors decided 
that a comparison of the Upper Paleolithic skulls from 
Predmosti with those of population samples from the same 
territory from various periods from the Neolithic to the 
present would be worthwhile. 


The principal aim of this chapter is a detailed craniometric 
analysis of the Predmosti adult skulls photographed in 
lateral projection, with particular attention to the morphol- 
ogy of the facial skeleton. A further aim is to compare the 
variability of this fossil sample with that of the fossil 
skulls from Dolni Véstonice (Vléek and Smahel, 2002; 
Trinkaus and Svoboda, 2006a), which come from the same 
geographical region of Moravia and also relate to the Pavlo- 
vian cultural sphere, the Central European Gravettian 
culture of the European Upper Paleolithic. 

This comparison with prehistoric and historical popula- 
tions occupying the territory now encompassed by the Czech 
Republic (in the Neolithic, Eneolithic, Bronze Age, Middle 
Ages and Modern period) is limited to skull dimensions. 
More specifically, the authors have concentrated on compar- 
ing the adult skulls from Predmosti with the variability in 
size and shape in recent males and females. The information 
thus obtained is complemented by several dimensions and 
angles that were not commonly measured in the first half 
of the last century (see e.g. Bernhard et al., 2002), and which 
were thus not used for comparative purposes. 

The method selected is similar to the craniometric 
analysis of lateral X-ray films. Although its use in paleo- 
anthropology is a relatively recent development (Argyro- 
poulos et al., 1989; Vi¢ek and Smahel, 2002; Kuroe et al., 
2004; Cuozzo, 2005), it may provide a range of information 
important to, for example, the evaluation of changes in skull 
shape related to the expansion of the brain during the 
course of evolution (e.g. Ross et al., 2004) and the assess- 
ment of the morphology of the facial skeleton. Itis generally 
recognised that the size and shape of the skull is pre- 
dominantly controlled by genetic mechanisms (e.g. Man- 
fredi et al., 1997; Johannsdottir et al., 2005). Tracing these 
may, then, bring information relating to inter- and intra- 
population variability, and possible kinship links within 
Paleolithic assemblages (Alt et al., 1997). 


Craniometric analysis 


Craniometric analysis serves to provide a detailed eval- 
uation of the variability and development of the cranio- 
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facial complex as a whole, while at the same time making 
it possible to trace relationships between the individual 
structures of the skull (Keeling et al., 1989; Key and Jantz, 
1981; de la Rua, 1992). The skull changes as a kind of dynamic 
structure during the evolution of the species and the 
ontogenetic development of the individual. The size, shape 
and position of the individual parts of the skull influence one 
another to some extent. Deviation in one component may 
cause a series of changes in both neighbouring and more 
distant structures, which thus reflect adaptations to the 
original stimulus. These interrelationships are termed the 
adaptive/compensatory mechanisms of the skull (Cheverud, 
1982; Smahel and Skvaryilova, 1988; Lieberman et al., 2000). 

Craniometric analysis contributes both to the identification 
of growth patterns and to evaluation of the rotation of the 
lower jaw, monitoring the sagittal inter-maxillar relationship. 
Many authors have described the interrelationships between 
the various component structures of the skull: Bjérk (1955) 
quantified the growth mechanism of the cranial base during 
the adolescent period, while Anderson and Popovich (1983) 
clarified the relationship of the curvature of this important 
structure to the shape of the skull and position of the 
mandible. The latter have shown that the maxilla and 
mandible are in contact with the skull base, and that it can 
therefore be assumed that the size of the angle of the skull 


:- , a 


and the length of base influences the relationship between 
the lower and upper jaws, and thus occlusion as well. 
Understanding similar relationships and their mechanisms 
is of enormous significance in, for example, the field of 
evolutionary biology. 

This chapter is based on a craniometric photographic 
evaluation of four fossil adult skulls (male skulls P3 and P9, 
female skulls P4 and P10) in the lateral position. The 
authors have focussed on the morphological characteristics 
of the face and on the overall shape and size of the skulls. 
The second comparative group comprised lateral X-ray 
films of 52 healthy males and 36 females from the archive 
of the Clinic of Plastic and Reconstructive Surgery of the 
Third Medical Faculty of Charles University in Prague. 
Craniometric analysis was used for comparison with other 
Upper Paleolithic skulls (lateral X-ray films of male skulls 
DV 13, 14 and 16) from Dolni Véstonice (Vl¢ek and Smahel, 
2002). 

The photographs and lateral X-rays were evaluated using 
SigmaScan Pro 5 and Craniometrics software, where the 
input data comprised twenty sets of 2 and y co-ordinates of 
important craniometric landmarks (Fig. 8.1). The fact that 
the position of the mandibles was not always totally correct 
explains why the dental interrelationships were not 
evaluated. Testing the reliability of the measurements from 


Figure 8.1. The cephalometric points (landmarks) and 
reference lines used in this chapter: Ar (articulare) — intersection 
of the inferior contour of the posterior cranial base and the 
posterior contour of the ramus; B (bregma) - intersection 

of the coronal and sagittal sutures; Ba (basion) - the most 
posteroinferior point on the clivus; Cd (condylion) - the most 
superior point on the condylar head; G (glabella) — the most 
anterior point on the arcus superciliaris; Gn (gnathion) - 

the lowest point on the mandibular symphysis; Go (gonion) - 
the point on the angle of the mandible determined by the axis 
of the ML/RL angle; I (inion) - the top of the protuberantia 
occipitalis externa; Id (infradentale) - the point of alveolar 
contact with the lower central incisor; L (ambda) - the 
intersection of the sagittal and lambda sutures; N (nasion) - 
the most anterior point on the frontonasal suture; 

Op (opistocranion) - the point on the surface of the cranial 
vault farthest from the glabella point; Or (orbitale) - the lowest 
point on the orbital margin; Pg (pogonion) - the most anterior 
point on the bony chin; Pgn (prognathion) - the point on the 
mandibular symphysis farthest from Cd; Po (porion) - the most 
superior point on the porus acusticus externus; Pr (prosthion) - 
the point of alveolar contact with the upper central incisor; 

Rhi (rhinion) —- the most anteroinferior point on the nasal bone; 
Sm (supramentale) - the deepest point on the anterior contour 
of the mandibular symphysis; Ss (subspinale) — the deepest 
point on the subspinal concavity; CL - the line through Pg and 
Id; FH - the line through Or and Po; ML - the tangent to the 
mandibular body through Gn; RL - the tangent to the 
mandibular ramus through Ar. 


Table 8.1. Linear variables of Paleolithic skulls from Predmosti, recent norms (Mean, SD). 


VARIABILITY IN THE UPPER PALEOLITHIC SKULLS FROM PREDMOSTI: COMPARISONS WITH POPULATIONS INHABITING BOHEMIA AND MORAVIA 


Variable Mean (M) SD P3 P9 Mean (F) SD P4 P10 
G—Op 180.559 4.921 201.500 196.000 173.982 8.228 191.500 185.500 
G—L 173.790 4.696 193.000 187.000 168.829 8.460 185.000 175.000 
B—L 109.826 5.748 120.000 120.000 111.906 7.656 120.000 107.000 
N-B 114.404 5.150 120.000 115.000 108.685 4.825 114.000 112.000 
L—Ba 115.308 4.872 116.000 116.000 112.357 6.285 121.000 
B-Ba 140.312 4.935 133.000 134.000 134.924 5.128 136.000 
B—NL 71.657 4.849 73.022 74.895 fiery 4.893 73.882 69.510 
N—Rhi 23.078 3.599 19.638 23.025 4.074 21.005 16.371 
N-Sp 52.936 3.362 59.495 54.768 49.155 3.230 
N-Ss 56.128 3.315 64.027 58.413 53.178 3.077 49.705 48.249 
N—Pr 69.855 3.991 78.757 68.673 64.794 4.674 62.194 62.867 
N-Gn 120.281 6.704 131.365 117.855 109.785 7.627 111.461 107.142 
N-—Go 117.681 4.739 134.265 118.876 109.590 6.451 103.681 110.582 
Id—Gn 32.193 2.883 43.133 31.638 28.476 2.860 30.803 26.617 
li-Gn 42.485 3.200 48.977 40.277 38.167 3.179 41.622 35.697 
Pgn—Go 73.311 3.802 90.180 87.808 70.034 3.619 86.142 82.975 
Cd—Go 61.619 4.118 65.505 65.741 55.240 4.787 47.010 51.636 
N-Ar 95.023 3.873 102.062 93.980 89.646 4.350 86.894 92.005 
Rhi—Ar 100.770 4.143 97.168 95.205 95.205 91.272 97.688 
Sp—Ar 89.567 4.007 102.927 99.050 85.524 85.524 
Ss—Ar 85.582 4.090 102.116 96.792 80.554 80.554 86.588 90.514 
Pr—Ar 91.517 4.453 108.436 102.266 86.442 86.442 92.962 96.654 
Id—Ar 95.669 4.490 113.249 108.154 89.224 89.224 101.347 98.516 
Sm-—Ar 96.741 4.375 112.824 111.049 89.988 89.988 102.445 100.879 
Pgn—Ar 111.041 4.782 125.166 124.888 101.909 4.806 109.378 109.825 
Go-Ar 51.616 4.586 59.934 Biioe 45.331 4.597 35.154 43.340 
SD — Standard deviation 
M— male 
F — female 


the investigated photographs was the first prerequisite 
for the subsequent metric analysis. The coefficient of 
reliability was between 0.87 and 0.97, the systemic error 
was significant at the lowest level of significance (a = 0.05) 
in only one of the dimensions, and this is judged to have 
been by chance (Veleminska et al., 2003a). 

The Craniometrics program was used for detailed 
craniofacial metric analysis of the lateral X-rays and 
photographs. This was developed in the MS Excel format 
and makes it possible to perform a one-off measurement 
of a requisite number of selected, measured characteristics 
of the cranium and face. The value of the best determined 
dimension on the skull photographs (N-B) was taken as 
the scale (Matiegka, 1934). 

This study was based on evaluation of 48 linear or shape 
(angular) parameters (Tabs. 8.1, 8.2). Size dimensions were 
marked as two points (G—Op), angular characteristics as 
three points (N-B-L) on a two line intersection (ML/RL). 
B-NL is the perpendicular distance of point B to connecting 


line N-L. Nine characteristics were localised on the 
neurocranium (G-Op, G-L, B-L, N-B, L-Ba, B-Ba, B-NL, 
N-B-L, N-I-L), and with the exception of three (B-NL, 
N-B-L, N-I-L) these had been measured directly on the 
skulls by Matiegka (1934). 

Initially attention was focussed on the splanchnocranium, 
where 19 size and 20 shape parameters were analysed 
(Tabs. 8.1, 8.2). All of the characteristics were compared 
to the recent norm, and 10 were chosen for use in 
comparisons with similar craniometric analyses of Upper 
Paleolithic skulls from Dolni Véstonice (Vléek and Smahel, 
2002). 

Some of these lateral X-ray films (35 female and 36 male) 
have in the past been used to construct mean resulting male 
and female craniograms (Smahel et al., 1998). The male and 
female craniograms thus created are illustrated in Figs. 
8.2, 8.3. A projection of mean recent male and female cranial 
shapes onto Upper Paleolithic skulls P4 and P3 makes it 
possible to illustrate basic developmental differences. 
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Table 8.2. Shape variables of male Paleolitic skulls from Predmosti, and recent norms (Mean, SD). 


Shape skull similarity (or diversity) in the Upper 
Paleolithic-recent horizon was evaluated using the cluster 
analysis multivariate method. Mutually similar cases (skulls 
or means of skulls) were clustered on the basis of Euclidean 
distance. To determine distance between the cases in 
a cluster, three joining cluster tree methods were employed: 
single linkage, complete linkage and Ward’s method. 


Comparison of the Paleolithic skulls 
in the context of recent populations 


The assessed linear and shape variables are listed in Tabs. 
8.1 and 8.2. These tables include the dimensions of the 
Upper Paleolithic skulls, supplemented by the standard 
deviations (SD) and the means of recent population. The 
graphs of the z-score, showing how many standard 
deviations are present between the skulls of the Gravettian 
population and those of the present, are of greater illustra- 
tive value; these size and shape differences between the 


Variable Mean (M) SD P3 P9 Mean (F) SD P4 P10 
N-B—L 100.387 3.633 105.160 102.253 99.201 4.194 101.308 103.689 
N-I-L tl .ene 3.810 80.852 83.680 81.253 RB Fd 85.780 82.705 
Ss—N-Sm 2.300 2.161 5.019 3.112 2.106 2.182 4.099 4.889 
Pr—N-Id 2.741 1.408 1.200 2.732 3.426 1.745 2.243 5.493 
N-—Ss—Pg 178.587 5.006 168.138 176.742 179.077 5.819 168.318 171.275 
ML/RL 121:772 7.001 105.430 109.640 120.134 6.938 115.690 112.800 
Ar-tGo-N 49.160 3.518 40.593 45.762 49.841 3.315 46.889 49.537 
N-tGo-—Gn 72.603 5.794 64.737 63.939 70.291 6.093 68.759 63.056 
ML/FH 21.655 6.782 18.330 13.840 21.484 6.921 21.560 14.900 
RL/FH 79.894 4.318 92.990 84.170 81.351 4.142 85.990 82.250 
CL/ML 70.943 5.926 89.450 72.080 71.24 6.479 83.93 76.49 
N—Ar—Pgn 70.112 4.456 67.041 62.180 68.599 4.909 67.465 61.498 
N—At/ML 47.458 7.042 40.530 34.760 46.949 6.951 49.020 37.390 
N—Ar/ASL 97.070 7.068 109.060 89.420 92.205 7.041 94.310 90.930 
Ar—N—Rhi 98.148 5.901 93.474 97.246 BaGe 95.327 105.599 
Ar-N-—Sp 67.790 3.819 73.927 78.678 69.242 3.479 
Ar-N-Ss 62.933 3.432 71.770 74.816 62.731 2.906 73.013 72.971 
Ar-N—Pr 65.386 3.579 72.400 76.150 65.819 3.205 75.114 74.584 
Ar—N-Id 62.599 3.407 71.200 73.418 62.393 2.934 72.871 69.091 
Ar-N-—Sm 60.644 3.354 66.752 71.704 60.625 3.047 68.914 68.082 
Ar—N-—Pg 62.314 3.454 66.317 73.276 62.211 3.446 66.647 68.620 
Ar—-N-—Gn 59.138 3.429 62.033 70.328 58.807 3.302 64.954 66.049 
SD — Standard deviation 
M— male 
F — female 


fossil skulls and recent standards are illustrated in 5 graphs 
(Figs. 8.4—-8.8). 

The overall difference between the Upper Paleolithic and 
recent skulls are illustrated in Figs. 8.2 and 8.3. Fig. 8.2 
shows a male skull (P3), onto which a craniogram has 
been projected of the mean modern male skull. Similarly, 
Fig. 8.3 shows a female skull (P4), onto which is projected 
a craniogram assembled from real mean values represent- 
ing the recent female population. The recent Central 
European skulls are significantly shorter, in males even in 
combination with the higher skull. In agreement with 
Lieberman et al. (2002), the crania of anatomically modern 
Homo sapiens are uniquely characterized by two general 
structural autapomorphies: facial retrusion and neuro- 
cranial globularity. Less than 40% of the variation in neuro- 
cranium length and height is probably explained by cranial 
base breadth and endocranial volume. Similarly shaped 
features can also be observed in the Upper Paleolithic 
Sunghir 1 (Alexeeva and Bader, 2000). 
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Differences in the neurocranium between fossil and 
recent skulls (Tabs. 8.1, 8.2) are illustrated in detail in Fig. 
8.4. All the fossil skulls were longer (G—Op, G-L), which 
is more evident in the males (3-4 SD) due to the 
combination with a lower skull height (B-Ba; 1.3-1.5 SD). 
In females these changes are less marked. The anterior 
chord of the skull (N-B) is not much different from the 
recent population (maximal value 1.1 SD), while the 
posterior chord (B-L) is increased in fossil male skulls 
(1.8 SD). The prolonged shape of the neurocranium is 
documented by the shape parameter (N-B-L) too, but the 
most illustrative point can be seen in Figs. 8.2 and 8.3, where 
a recent mean craniogram is projected onto a fossil skull 
of the same sex. These figures also show a less sloping 
forehead in the fossil sample, which also has a more flattened 
occipital bone. 

The z-scores of the linear dimensions of the splanchno- 
cranium (Tab. 8.1, 8.2) are shown in two graphs (Figs. 8.5, 
8.6). Graph 8.5 illustrates that (with the exception of male 


Figure 8.2. Illustration of the 
size and shape differences 
between fossil (photograph of 
skull P3) and recent (male 
craniogram) skull. 


skull Predmosti 3) the skeletal profile height dimensions 
(N-Rhi, N-Pr, N-Gn) do not differ markedly from those of 
the recent population. Skull P3 is more robust overall, and 
its height dimensions differ from the rest of the fossil skulls 
by an average of 2 SD. The situation of the lower jaw length 
dimensions is different: the corpus of all the fossil 
mandibles (Pgn-Go) was typically longer by 3.5 to 4.5 SD 
in comparison with recent human samples. In addition, 
the female lower jaws in the Gravettian sample had 
a slightly shorter ramus of the mandible (Cd-—Go; by about 
1 SD). 

The second group of linear dimensions (Fig. 8.6) were 
the distances from the articulare point (Ss—Ar, Sm-Ar, 
Pgn-Ar) in a horizontal direction, and therefore involved 
the length dimensions of the corresponding facial segments. 
The greater robustness of skull P3 is also clear in this 
dimension group; sexual dimorphism was noted only in 
the dimensions reflecting the shorter length of the mandible 
ramus (Cd-Go, Pgn-Ar). 
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Figure 8.3. Illustration of the 
size and shape differences 
between fossil (photograph of 
skull P4) and recent (female 
craniogram) skull. 


The shape dimensions (Tabs. 8.1, 8.2; Figs. 8.7, 8.8) 
characterising the skeletal profile position using the articu- 
lare point (Ar-N-Ss, Ar-N-Sm) expressed the protrusion 
of both jaws with regard to the skull base, to the extent of 
1 to 3.5 SD. 

The fossil skulls did not differ substantially in their 
intermaxillar and interalveolar relations (Ss-N-Sm, 
Pr—N-Id) from those of the recent population. On average, 
their faces exhibited greater convexity (N-Ss-Pg), and 
a smaller mandibular angle (ML/RL); their chin angle 
(CL/ML), however, was larger. In comparison to the control 
group, the inclination of the mandibular ramus towards the 
Frankfurt Horizontal (RL/FH) was greater; the inclination 
of the mandibular corpus (ML/FH), however, was smaller. 
Another dimension (Ar—N-Pg) also showed the anterior 
rotation of the fossil skulls in comparison to the recent 
population. 

Analysis of hominid cranial morphology is of particular 
importance for research dealing with questions concerning 
both the phylogenetic and ontogenetic aspects in the genus 
Homo (Bernhard et al., 2002). The intention of this study 


was to describe the variations between the Upper Paleolithic 
and the recent period, and to determine to what extent these 
variations were caused by sexual dimorphism. The previous 
findings of Trinkaus and Svoboda (2006a) that the Pavlov 
samples show heterogeneity in size dimorphism, with 
homogeneity in overall shape, were confirmed. 

All modern European Homo sapiens groups show in their 
craniofacial shape that they are closely related to each other. 
Late Pleistocene skulls are more robust than more recent 
human groups (Brace et al., 2006; Franciscus and Vlcek, 
2006). The high frontal subtense values overall in the Pavlov 
sample are generally characteristic of recent human 
samples, and they contrast with the lower values among 
Neanderthals. The cranial heights of Upper Paleolithic 
skulls were comparable to recent standards and, according 
to Franciscus and Vléek (2006) to those of Neanderthals 
as well. Further, it was possible to confirm the still relatively 
steep frontal inclination and longer B-L chord in compar- 
ison to the recent population. 

Our comparison of the facial skeletal profile of the Upper 
Paleolithic and recent populations revealed size and shape 


VARIABILITY IN THE UPPER PALEOLITHIC SKULLS FROM PREDMOSTI: COMPARISONS WITH POPULATIONS INHABITING BOHEMIA AND MORAVIA 


differences in the skulls in the lateral projection. This was 
caused by markedly longer mandibular bodies (Pg-Go); 
moreover, female mandibular branches were actually 
slightly shorter. Both jaws were in strong protrusion in 
relation to the cranial base, and the face thus developed 
more to the anterior rotation. Sagittal intermaxillary re- 
lations remained unchanged in relation to recent values. 
These findings are in agreement with those of Viéek and 
Smahel (2002). In addition to these morphological agree- 
ments with the Upper Paleolithic sample from Dolni Vés- 
tonice, a smaller gonial angle and less steepness of the 
mandibular body was evident. 


The development of skull size and shape 
in Bohemia and Moravia 
Some morphological characteristics of the craniometric 


analyses were compared with those of other Upper Paleo- 
lithic skulls from Dolni Véstonice (Tab. 8.3, Fig. 8.9). A total 


of 10 linear and angular measurements were chosen for 
this, with regard to the publication by Viéek and Smahel 
(2002). A graphic comparison using the z-scores of selected 
morphological features in the male fossil skulls from 
Predmosti and Dolni Véstonice contrasted with the recent 
standard is provided in Fig. 8.9. This z-value expresses the 
distance of the measurement relative to the mean of the 
comparative sample and the standard deviation. 

The following morphological features were established 
as being common to both of the Central European samples: 
a sharper mandibular angle, anterior rotation of the 
mandible, major facial convexity and protrusion of the 
skeletal profile of both jaws (1-5 SD with the exception of 
DV 14). Skull similarity between the Upper Paleolithic and 
recent periods was evaluated using the aforementioned 
cluster analysis method and a set of eight dimensions. As 
the results arising out of the cluster tree methods - single 
linkage, complete linkage, Ward’s method — were the same, 
only one of the final output dendrograms is presented here 


Figure 8.4. Graphic 
illustration of the differences 
in size and shape of the 
neurocranium in the fossil 
skull sample in relation to 
recent standards, using 
z-score. The abbreviations 

of the variables are explained 
in the methodology. 


Figure 8.5. Graphic 
| illustration of the 
. | differences in size of the 
| | splanchnocranium in the 
fossil skull sample in relation 


eae awe = to recent standards, using 
| Pg z-score. The abbreviations 
wv | of the variables are explained 
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Figure 8.6. Graphic 

illustration of the ) 
differences in size of the 4 
splanchnocranium (distances 

from the Ar point) in the fossil 3 
skull sample in relation to 9 
recent standards, using 


z-score. The abbreviations 1 
of the variables are explained 0. 
in the methodology. 

1 | 


Figure 8.7. Graphic 


illustration of the 2. 
differences in shape of the “ | 
splanchnocranium in the | 
fossil skull sample in relation 9 
to recent standards, using | 
z-score. The abbreviations 1 
of the variables are explained | 
in the methodology. 0 
3+ F . 
S. A 
Sy Ny Soup 


(Fig. 8.10). In all of the multivariate analyses undertaken, 
the Upper Paleolithic skulls clustered in one branch of the 
dendrogram. These methods therefore show that the 
skeletal profile of the Upper Paleolithic skulls is the most 
distant cluster from recent skulls. 

The same method was subsequently applied repeatedly 
to analyse the morphological relationships between various 
populations that have lived in what are now Bohemia and 
Moravia. Dendrograms were constructed separately for 
males and females. These analyses encompassed a total 
of six linear measurements (M1, 8, 17, 45, 47 and 48). 

Comparative data complementing the description of the 
Upper Paleolithic skulls was drawn from the publications 
of Matiegka (1934) and Vléek (1997); these related to male 
skulls P3, P9, DV13, DV 14, DV 16 and Pavlov I, and the 
female skulls P4, P10, DV 3, DV 15 and Brno III. 

For the Neolithic period the data were drawn from work 
by Cerny and Veleminsky (1998), while for the Eneolithic 
and Bronze Age the data were those processed in a thesis 
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by Cerny (1999). The Eneolithic is characterised by skulls 
from bearers of the two most commonly encountered 
cultures in this country, the Corded Ware (Eneolithic 1) and 
Bell Beaker (Eneolithic 2) cultures. The Bronze Age is 
represented by skulls of people of the Unétice culture. 

For the medieval population, skull dimensions were 
drawn from a number of sources. The Early Middle Ages 
are represented by skulls from the burial area at Mikulcice 
(Veleminska et al., in press) and Rajhrad (Hanakova et al., 
1986), while the Middle Ages and Early Modern period are 
represented by the skulls of individuals from the latest 
horizon at the burial ground of Ducov (Hanakova et al., 
1984). 

Both cluster dendrograms of the separately considered 
male (Fig. 8.11) and female (Fig. 8.12) skulls have two main 
branches. The former links recent, Early Modern and 
Eneolithic (Bell Beaker culture) skulls, which are on 
average short and broad. The dendrogram of female skulls 
divides not just the Bell Beaker but also the Neolithic skulls 
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from the other prehistoric and historical period samples. 
From the morphological perspective neither the Neolithic 
nor Eneolithic (Bell Beaker culture) skulls, which probably 
represent new population influxes, have a close relationship 
to either the other prehistoric or the historical period skulls. 

The second branch of the female skull dendrogram (Fig. 
8.12) also matches the situation described by Chochol 
(1964); if his 40-year-old results are compared to the 
dendrogram, it can be seen that there is no disagreement 
with the results of the latest cluster analysis. The Paleolithic 
skulls are on average most similar to those of the Eneolithic 
(Corded Ware culture) and Unétice culture. 

The results of the dendrogram for male skulls (Fig. 8.11) 
are slightly different: here the Paleolithic skulls are least 


similar to the other prehistoric and historical period skulls, 
and indeed differ markedly from them. This result is put 
down to the context of sexual dimorphism, which is at its 
most conspicuous in these same Paleolithic populations 
(Veleminska et al., in press). The Paleolithic male skulls are 
both lower (Fig. 8.4) and wider (Vléek, 1997) than the female 
ones. 

Chochol’s interpretation 40 years ago, which emphasised 
prehistoric migrations in particular, can of course be 
challenged on a number of grounds today. It is interesting to 
read that “the Neolithic/Eneolithic autochthonous formation 
in Bohemia indicates the tradition of a Mesolithic substrate, 
enriched and transformed by an invasion of agriculturalists 
of the Mediterranoid anthropological type”. Today we might 


Figure 8.8. Graphic 
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Table 8.3. Shape and size variables of male Paleolitic skulls from P*tedmosti and Dolni Véstonice, recent standard (Mean, SD). 
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Variable Mean (recent) SD P3 P9 DV13 DV14 DV16 
Ar—N-Ss 62.933 3.466 71.770 74.816 79.500 64.500 72.500 
Ar—-N-Sm 60.644 3.386 66.752 71.704 71.000 62.500 69.000 
Ar—N-Pg 62.314 3.488 66.317 73.276 72.000 63.000 71.000 
Ss—N-Sm 2.353 2.182 5.019 3.112 8.500 2.000 3.500 
N-—Ss—Pg 178.587 5.055 168.138 176.742 163.500 176.500 176.000 
N—Ar/ML 47.458 Ace 40.530 34.760 41.000 44.500 37.000 
N—Ar/RL 105.707 4.612 115.460 105.260 108.000 115.000 104.000 
ML/RL 121.772 7.069 105.430 109.640 113.500 110.000 113.000 
Ba-B 140.312 4.935 133.000 134.000 131.000 134.000 137.000 
G—Op 180.559 4.921 201.500 196.000 198.000 187.000 203.000 


SD — Standard deviation 


rather say that the Neolithic population of Bohemia displays 
morphological similarities to the Upper Paleolithic substrate 
(Crubézy et al., 2002), as skeletal remains of Mesolithic 
Human from Bohemia and Moravia are lacking. We no 
longer speak of an invasion of agriculturalists in the Neolithic, 
preferring instead the term “demic diffusion”. Current views 
of the Neolithisation of Central Europe presume a certain 
contribution on the part of the Mesolithic, whether in the 
form of acculturation or through “the mixing of both 
populations” (Bruzek, 2003; Pavlu, 2005). According to 
Chochol (1964), in the Eneolithic it is possible to distinguish 


Figure 8.10. Cluster analysis 
(complete linkage, Euclidean 
distances) of recent (n = 52) 
and Upper Paleolithic (n = 5) 
male skull samples using the 
following variables: Ar—N-Ss, 
Ar-N-Sm, Ar—N-Pg, Ss-N-Sm, 
N-Ss-Pg, N-Ar/ML, N-Ar/RL, 
ML/RL. 


two waves of invasion: the first, of the bearers of Corded Ware 
pottery, was similar to the original populations from the 
physical point of view (hyperdolichocranial skulls), while 
the second is represented by the people of the Bell Beaker 
culture (brachycranial skulls). The Unétice culture is then 
presumed to show a strengthening of the Cro-Magnon 
substrate. Opinions today differ somewhat from this scheme 
of the last century. According to Cerny (1999) the Eneolithic 
populations are socially differentiated to a greater degree, 
and from the perspective of skull morphology a chronological 
classification is better than a geographic classification. It is 
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possible to speak of certain migratory movements only in 
the Corded Ware culture period — but even the bearers of this 
culture must have been penetrating into a land that was 
already settled. It would seem that cultural innovation is 
sufficient to describe and explain societal changes, although 
a certain migrational gradient from culturally poorer to 
culturally richer areas may be allowed for (Cerny, 1999). 
Moreover, changes in skull shape in the sense of brachycepha- 
lisation/debrachycephalisation can occur very quickly, over 
the course of several generations, without the need for a con- 
tribution by a migrational current from without (Kouchi, 2000). 
One important question is whether the spreading of 
Neolithic farming was caused by cultural or demic diffusion. 
Our results are in agreement with the assessment of Brace 
et al. (2006) that the prehistoric and recent human cra- 
niofacial dimensions support the picture documented by 
genetics. According to MSY and mtDNA analyses, more than 
75% of the present population of Europe was of Upper 
Paleolithic origins (Semino et al., 2000). Brace et al. (2006) 
suppose that the differences in the craniofacial shape from 
the present provide evidence that the Neolithic people of 
Europe and their Bronze Age successors are not closely 
related to the continent’s modern inhabitants. Late 
Pleistocene specimens tend to cluster with each other rather 
than with any groups of more recent date. According to 
Jantz and Owsley (2003) Upper Paleolithic crania are, for 
the most part, larger and more generalised versions of those 
of recent Europeans. Howells (1995) reached a similar 
conclusion with respect to European Mesolithic crania. 


Figure 8.11. Cluster analysis explaining the relationships 
between nine (pre)historical and one recent populations; Males 
(UP = Upper Paleolithic, N = 6; NEOL = Neolithic, N = 15; CWC 
= Eneolithic Corded Ware culture, N = 35; BBC = Eneolithic 
Bell Beaker culture, N = 63; UC = Bronze Age Unétice culture, 
N = 163; EMA = Early Middle Ages, N = 175; MA = Middle Ages, 
N = 394; MP = Early Modern period, N = 68; REC = recent, 

N = 52); Euclidean distances, complete linkage. 


On the other hand, Neolithic specimens tested by Di 
Benedeto et al. (2000) possess lineages commonly found in 
present-day Europeans. Van Vark et al. (2003) have argued 
that the morphometric relationships between the crania of 
European Upper Paleolithic inhabitants and modern 
populations conflict with recent genetic research on the 
origins of modern Europeans. The high variability among 
crania of European Upper Paleolithic (Van Vark, 1994) is 
consistent with evidence that only about 10% of modern 
European mtDNA derives from the early Upper Paleolithic 
(Sykes, 1999). 

Taking cranial length in Bohemia and Moravia (Central 
Europe) from the Upper Paleolithic to the present (through 
the Neolithic, Eneolithic, Unétice culture and Middle Ages), 
there are clear signs of debrachycephalisation, with the 
lowest average cranial length value evident in the recent 
population. Cranial height in the Neolithic, Eneolithic and 
Unétice periods is, on average, comparable to that of recent 
skulls, while Upper Paleolithic and Early Medieval skulls 
are significantly lower (Chochol, 1964; Cerny, 1999; Cerny and 
Veleminsky, 1998; Veleminska et al., in press). Comparisons 
with medieval Czech skulls from the 9" century (Drozdova, 
1997; Veleminska et al., in press) and another larger sample 
from the 16-19" centuries (Hanakova et al., 1984) indicate 
the shorter Upper Paleolithic height of the mandibular 
branch and longer mandibular body. The vertical di- 
mensions have changed little down to the present. This 
supports the findings of Manfredi et al. (1997) that the 
vertical parameters have a higher genetic control than the 


Figure 8.12. Cluster analysis explaining the relationships 
between nine (pre)historical and one recent populations; 
Females (UP = Upper Paleolithic, N = 5; NEOL = Neolithic, 

N = 13; CWC = Eneolithic Corded Ware culture, N = 20; 

BBC = Eneolithic Bell Beaker culture, N = 37; UC = Bronze Age 
Unétice culture, N = 97; EMA = Early Middle Ages, N = 263; 
MA = Middle Ages, N = 399; MP = Early Modern period, N = 82; 
REC = recent, N = 36); Euclidean distances, complete linkage. 
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horizontal. Heritability, in the view of the latter authors, 
seems to have more influence on anterior vertical para- 
meters than on posterior ones. Apparent sexual dimorphism 
in most size dimensions has been detected in recent Central 
Europe norms (Smahel et al., 1998; Mackova, 2004), as well 
as in the Predmosti and Dolni Véstonice skulls. Franciscus 
and Vi¢ek (2006) have described some level of sexual 
dimorphism in overall absolute facial height and width in 
the Pavlov sample as well. 

The results of these new analyses accord with the micro- 
evolutionary secular changes described by Wescott and 
Jantz (2005). This process assumes an increasingly 
stronger expression among the Upper Paleolithic and recent 
reference samples, which were the object of these studies. 
The most typical evolutionary changes were the develop- 
ment of neurocranial globularity and decreased facial 
convexity. 

It is hard to define the ultimate causes of the afore- 
mentioned craniofacial alterations over time. Among the 
major factors which, from an evolutionary perspective, 
continue to produce change in skull shape are climatic 
changes (Beals et al., 1983; Roseman, 2004; Harvati and 
Weaver, 2006), and a sedentary way of life connected with 
changes in dietary habits (Angel, 1982). It has been 
suggested that individuals with rounded skull types are 
more adaptable to new social situations and social stress, 
and there is a more closely unexplained link between 
brachycephaly and greater human adaptiveness. Reduction 
of the length of the skull case has been associated with 
reductions of the chewing muscles and the retrusion of both 
jaws (Sardi et al. 2006). The authors are of the opinion that 
in addition to genetic changes and improved health and 
nutrition (Angel et al., 1987; Jantz and Meadows Jantz, 2000; 


Kouchi, 2000), biomechanical responses to a better pro- 
cessed diet (Carlson and Van Gerven, 1977; Larsen, 1997) 
may have been a crucial influence. 


Conclusions 


When considering the most obvious developmental changes 
in skulls of the last approximately 26,000 years, several 
major changes may be observed as occurring towards the 
present. Upper Paleolithic skulls are relatively longer and 
narrower with a strong protrusion of the upper and lower 
jaws. The crania of anatomically modern humans are 
characterised by two general structural features: facial 
retrusion and neurocranial globularity. The same mi- 
croevolutionary developmental changes can be seen in 
comparison with the medieval population. 

Concerning the cranial morphology in Bohemia and 
Moravia (Central Europe) from the Upper Paleolithic to 
today, there has been a clear evidence of debrachy- 
cephalization, with the lowest average cranial length value 
evident in the recent decades. 

The facial heights of the Paleolithic skulls correlate 
with those from the recent population. The face has 
a markedly longer mandibular body (3-4 SD), whilst female 
mandibular branches are even shorter. The skulls are 
further characterised by a smaller gonial angle, increased 
steepness of the mandibular ramus, and the greater angle 
of the chin. These changes in size and shape, associated 
with anteriorotation of the face, produce a strong protrusion 
of both jaws, but the sagittal intermaxillary relationships 
remain unchanged. The facial morphology thus observed 
accords with that of the Czech Upper Paleolithic skulls from 
Dolni Véstonice. 


CHAPTER 9 
Geometric Analysis of the Variability in Skull Shape 
of Individuals from Predmosti and Comparison with Modern 
Populations from the Methodological Point of View 


Alena Sefeédkovd and Stanislav Katina 


More than a hundred years after their discovery, the 
paleoanthropological finds from Predmosti remain among 
the best evidence for the individual variability of human in 
Upper Paleolithic Europe; they also comprise one of the 
largest collections of their kind, and are moreover very 
homogenous (Smith, 1997). For this reason, they can 
perhaps be regarded as a useful sample of the population 
as a whole. Although the majority of the anthropological 
finds from Predmosti have been damaged beyond recovery, 
period glass plate photographic negatives of the originals 
represent a unique source of information on them, and in 
their own way make it possible to study these now lost 
fossils. One of the possibilities opened up by the analysis of 
these photographs of the Predmosti skulls is the use of 
geometric morphometrics (GM), a new methodological tool 
in the study of morphology. 

The face, head, and ultimately even the skull are among 
the most specific and characteristic features of any human 
individual, whether considered from the psychological, 
sociological or biological perspectives. 

Thanks to the high degree of correlation between 
biological models, phenotypic expressions and genetic 
bases, it is possible to use information regarding a pheno- 
type (in this case details of the skull morphology) for the 
interpretation of the prehistoric populations evolution as 
well (Varela and Cocilovo, 2007). It would appear that skull 
morphology registers traces of population history, and that 
various types of information may thus be preserved in its 
various aspects: the facial area, for example, reflects climatic 
changes (Harvati and Weaver, 2006). 

The form of the skull, which is defined by its size and 
shape, is the result of such important biological processes as 
growth, development and evolution. The human skull is in 
fact an unusually complex three-dimensional (3D) object: 
the result of a complex functional system. Contributions are 
made to its morphology by a range of factors, including e.g. 
genetic and physiological adaptation, development, heredity, 
and random processes (Hens, 2002; Bruner et al., 2004). The 
skull itself may be seen as a certain model of biological, 
phenotypic and genetic connections, while these particular 
connections might also be regarded as individual models. 


Skull development is expressed through the co-ordinated 
growth of a number of bony parts and soft tissue elements. 
GM, through analysis of the geometry of objects in the form 
of size and shape, potentially offers more detailed and more 
complex means of understanding both intra-population 
changes (e.g. sexual dimorphism) and the inter-population 
ones (Hens, 2002). 

An important element of the study of biological variability 
in osteological remains is sex and its identification, because 
from the biological point of view the individual and social 
statuses of humans are primarily and most comprehensively 
determined by sex and age. These two data are the basic 
subject of study in bioarchaeology and paleodemography. 
Sex estimation is for example of great importance in tracing 
changes in the degree of sexual dimorphism during the 
lifetime of an individual, as well as in tracing differences in 
mortality between males and females (Acsadi and Nemes- 
kéri, 1970). Problems of the population specificity of morpho- 
metric methods of sexual estimation, the subjectivity of 
visual approaches, and the unknown affinity of fossils are 
hard to resolve using only standard univariate and multi- 
variate statistical methods. 

Sexual dimorphism is a universal and often pronounced 
indicator in living beings, by which males and females 
differ from one another in various ways. While the 
phenotype as a whole, in connection with great inter- 
population variability, makes it more difficult to identify 
the causes that influence the expression of such indicators, 
these indicators are directly and indirectly related to sex 
(Rosas and Bastir, 2002). In human populations, reduction 
in the degree of sexual dimorphism is, moreover, an 
indicator of stress and relatively poor living conditions. In 
paleoanthropology, differences in the degree of sexual 
dimorphism may attest to differences between populations, 
and even explain inter-species variability (Frayer and 
Wolpoff, 1985). 

In the skeleton, the sexual dimorphism is best expressed 
by pelvis, but this part of the skeleton is often damaged. The 
skull, on the other hand, is one of the best-surviving parts 
of the skeleton, and a larger number of metric and non- 
metric data may be drawn from it (Cunha and van Vark, 
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1991; Novotny et al., 1993) than from any other bones. The 
skull is also used far more often for the descriptions and 
interpretation of human variability in historical and 
prehistoric times. Despite a certain risk of imprecision in 
measurement and the need to use a reference database, its 
dimensions in particular are recommended for use in 
ascertaining sex (Giles and Eliot, 1963; Henke, 1977; 
Krogman and Iscan, 1986; Cunha and van Vark, 1991; van 
Vark and Pasveer, 1994; Murail et al., 1999). However, in 
cases where the variability of the dimensions in the given 
population is unknown, it is necessary to use morphoscopic 
methods in sex diagnosis (Sefakova et al., 2006). This 
methodological conflict can to a certain extent be resolved 
through the approaches of GM. 

The sexual dimorphism of the skeleton is essentially 
influenced by four factors: (1) initial or prenatal differences; 
(2) association between size and shape; (3) male hyper- 
morphosis in the later stages of development; and (4) 
differences in the direction of male and female pubertal 
growth trajectories (Bulygina et al., 2006). 

In paleoanthropology, the determination of inter-popula- 
tion variability is difficult, while the intra-population 
variability is another, and often even more complex, 
problem. Only isolated fossils or burials of a small number 
of individuals (e.g. at Dolni Véstonice) are known from the 
Upper Paleolithic. From this perspective, as well the mass 
find of the individuals from Predmosti is of exceptional 
importance. Accurate information relating to fossil po- 
pulations can be determined only when the variability in 
contemporary populations is also known from GM. The 
first part of this chapter presents an analysis of the intra- 
population (intra-group) variability, which represents the 
first study of the photographs of the fossil skulls from 
Predmosti to make use of GM. The second part shows the 
results of investigations into inter-population differences 
between the Gravettian individuals collection from 
Predmosti and the modern population. 


The principles and application of geometric 
morphometrics 


In studying the shape of skeletal remains, osteology makes 
extremely intensive use in particular of classical biometry 
and mathematical methods, especially analyses based on 
measured distances, angles or the ratios between such 
distances. Mathematically, such data are evaluated through 
multivariate linear regression, as well as factor, cluster or 
discriminant analyses. As a rule, the results consist of 
numeric data, in many cases depicted graphically. Even 
when the results stem from metric information on the 
analysed subjects, however, they cannot be used in reverse 
to reconstruct their shapes (Bookstein, 1991). 


As regards the study of the variability of the biological 
objects, in recent years there has been an intensification of 
interest in the GM (“new morphometry”, the statistical 
shape analysis), which is in fact an alternative to classical 
multivariate analysis (Rohlf, 2003). GM is a collection of 
methods for studying the shape of biological objects 
described with the aid of digitised, in particular two-di- 
mensional (x, y) and/or three-dimensional (x, y, z) co-ordi- 
nates (2D and/or 3D) of homologous points (landmarks) 
in a right-angled (Cartesian) co-ordinate system. Biological 
landmarks are identifiable points on the biological object 
surface (and within such object, e.g. through X-rays or 
computer tomography). In order to analyse them, they must 
be present in all of the individuals investigated. Landmark 
databases list the co-ordinates of these biological loci 
(Bookstein, 1991). 

The essence of the GM methods rests in the direct visuali- 
sation of the changes in shape from one investigated object 
to another (the deformation of the source to the target) in 
the form of the deformation of a square grid based on 
Bookstein’s penalised parametric interpolation model of 
thin plate splines (TPS) (Bookstein, 1991). Deformation may 
be divided according to descending variability into multiple 
components through partial warps (PW), and subsequently 
depicted with the aid of a PW scores or the deformation 
grids. Morphological variability is studied in size-and-shape 
space (form space) or in shape space, where it is possible 
to apply geometric principal components analysis (PCA, 
relative warps analysis, RWA) and visualize the results 
through a PC (RW) scores (generally, then first two or three 
principal components or relative warps are used). Va- 
riability is often divided into affine (global, stretchable/ 
compressional) and non-affine (local, deformational) 
components; it is possible to calculate the percentage 
contributions of both to the total variability. 

The methods of GM are super-positional because they 
eliminate the non-shape variability by the best possible 
superposition of landmarks according to certain, mathe- 
matical optimisation criteria. The most applied Generalised 
Procrustes analysis (GPA) superimposes landmarks using 
the least squares method with the aid of translation, 
rotation and re-scaling in such a way as to minimise the 
square of the distances between the corresponding 
landmarks. So only information relating to the shape of 
the object studied is preserved in the form of Procrustes 
co-ordinates (Lynch et al., 1996; Dryden and Mardia, 1998; 
Ross et al., 1999; Hennessy and Stringer, 2002; Katina, 
2002; Slice et al., 2005). In order to obtain Procrustes 
tangent co-ordinates, their appearance within the non- 
Euclidean (curved) space must be linearised through 
projection of the Procrustes co-ordinates into the tangent 
space. 
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The Bookstein co-ordinates used in this chapter are 
another type of tangent co-ordinates. Like the Procrustes 
co-ordinates, Bookstein co-ordinates originated through 
translation, rotation and rescaling. The Bookstein co- 
ordinates differ from the Procrustes ones through the fact 
that two chosen landmarks (the same for all of the 
investigated objects, as a rule lying as far from one another 
and as little variable as possible) form the endpoint of 
a baseline (reference line). They are located at points 
[-0.5; 0] and [0.5; 0] (e.g. glabella-opisthocranion, bregma- 
gnathion, euryon-euryon). Co-ordinates of this type can be 
analysed through methods such as geometric PCA and 
geometric discriminant analysis (GDA). 

GDA is based on the analysis of Procrustes tangent co- 
ordinates, and serves to classify objects into pre-defined 
groups, in this case males and females. With the aid of these 
analyses one finds such new variables (discriminants), 
given by the linear combination of Procrustes tangent co- 
ordinates, that the classification is the best possible. There 
are less new variables than the original ones (the Procrustes 
tangent co-ordinates). Generally, first two or three discri- 
minants are then used, these having the greatest discrimina- 
tory power. The results of GDA are given in the form of 
discriminant scores, the distribution of which is bounded 
by a 95% tolerance ellipses separately for both groups 
(e.g. for males and females). If outliers exist in the data set, 
or the distribution of the variables is not normal, then it is 
necessary to use the Tukey medians in place of the arithmetic 
mean, and bagplots in place of the 95% tolerance ellipses 
(Katina, 2005; Veleminska et al., 2006). The best division 
of the groups is along a straight line in the case of linear 
GDA, and along a parabola in the case of quadratic GDA. 

The use of the two types of GDA for multivariate normal 
data is linked to the co-variance structure of the data used 
— linear GDA in the case of the homogeneity of the co- 
variance matrices (where homogeneity is an equality of 
variances in the case of one dimension) and quadratic GDA 
in the case of heterogeneity in the covariance matrices 
(heterogeneity — inequality of variances in the case of one 
dimension). 

The incorrect use of these statistical techniques, e.g. in 
cases of non-normal data distribution, outliers, small data 
sets (individuals, skulls etc.) in random sample (typical sets 
with less than 20 observations), the interchanging of 
quadratic and linear GDA (in cases of heterogeneity in the 
covariance matrices etc.), will as a rule lead to incorrect 
results being generated. The practical aspects of the use 
of GDA are identical to those of classical discriminant 


analysis (CDA) but GDA (whether linear or quadratic) is 
co-ordinate based, while CDA (again whether linear or 
quadratic) is distance based. 

In practice it is necessary to answer the question of 
whether some new objects (the skulls from Predmosti) 
could be classified into a certain group, e.g. males or 
females. This question is answered through estimation 
made on the basis of GDA or CDA, the result of which is 
the probability of the classification of any new case into one 
of the pre-defined groups. 

The greatest advantage of GM is probably the opportunity 
to quantify morphological differences, even those the 
character of which does not permit them to be recorded 
through direct measurement of distances (Harvati, 2003; 
Kovaé and Katina 2003; Kovaé et al., 2006). GM also 
provides an effective means of estimating missing land- 
marks on a given object by TPS. Using classical morpho- 
metry, by contrast, does not make it possible to distinguish 
the influence of size on shape. 


Intra-population analysis: the geometric analysis 
of the sexual dimorphism of the skulls from 
Predmosti 


The aim of this sub-chapter is to estimate the sex and sexual 
differences between the well-preserved skulls of the 
individuals in the Predmosti collection, and to compare the 
results with the sex estimation proposed by Matiegka 
(1934). This part is a continuation of earlier studies 
(Sefédkova et al., 2003; Katina et al., 2004°). 

The starting point for the classic estimation of sex 
undertaken by Matiegka was the 19" and early 20" century 
paradigm, particularly based on the morphology of the 
skull. This method has been used relatively recently, and 
indeed is still applied today (Acsadi and Nemeskéri, 1970; 
Vicek, 1971a; Ferembach et al., 1979; Sjovold, 1988). At the 
present time, however, it is known that such an approach 
may be loaded by an error of as much as 20%, even in 
sufficiently large data sets (Masset, 1987). The subject of 
this analysis are the professionally digitised negatives (see 
Chapter 5) of the fossil skulls — specifically Ptedmosti 1 (P1), 
Predmosti 3 (P3), Predmosti 4 (P4), Predmosti 9 (P9) and 
Predmosti 10 (P10) — in the commonly defined anthro- 
pological normative views: frontal, left lateral, occipital, 
basal and vertical. Matiegka (1934; 1938) in his monograph 
originally determined P4 and P10 skulls to be female and 
P1, P3 and P9 skulls to be male (see the details provided 
in Chapter 7). 


6 errata: the cited studies (Seftékova et al. , 2003; Katina et al. , 2004) also use the Ptedmosti 1 (P1) skull, however the authors incorrectly present 
there information as to Matiegka’s determination that this was female; in fact, Matiegka (1934) determined P1 to have been male (p. 51, 140, 


while K.J. Maska believed it to be female (Matiegka, 1934: 76) 
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The methodological approach applied here consisted of 
several steps: 

(1) Assessment of the morphologically characteristic and 
defined landmarks (craniometric points) by direct marking 
on the scans of negatives with the use of SigmaScan Pro 5 
software. In all, 40 landmarks were established in five 
normative views (Tab. 9.1). 

In the frontal view (Fig. 9.1a), 35 landmarks were used 
(13 of which were paired). In the left lateral norm (Fig. 9.1b), 
22 landmarks were used, while 7 (3 paired) were used in 


Table 9.1. List of the 
landmarks in five different 
views (Brauer, 1988; 
Malinowski and Bozilow, 
1997). 


Landmarks 


apt — apertion 

ast — asterion 

au — auriculare 

b — bregma 

ba — basion 

co — coronale 

ek — ektokonchion 
enm — endomolare 
eu — euryon 

fmo — frontomalare orbitale 
ft — frontotemporale 
g — glabella 

gn — gnathion 

go — gonion 

i— inion 

id — infradentale 

ju — jugale 

| — lambda 

m — metopion 

mf — maxillofrontale 
ml — mentale 

ms — mastoidale 

n — nasion 

ns — nasospinale 

0 — opistion 

ob — obelion 

ol — orale 

on — ophryon 

Op — opistocranion 
Pg — pogonion 

po — porion 

pr — prostion 

sbk — subkonchion 
sg — supraglabellare 
So — supraorbitale 
spa — suprakonchion 
ss — subspinale 

sta — staphylion 

zm — zygomaxillare inferior 
zy — zygion 


the occipital view, 11 (5 paired) in the basal view, and 7 
(2 paired) in the vertical norm. The missing 13 landmarks 
in the frontal view and 5 landmarks in the lateral view of 
skulls P1 and P4, as well as the 4 missing landmarks in the 
lateral view of skull P4, were estimated with the aid of 
Bookstein’s penalised parametric interpolation TPS model. 

(2) Assessment of the baseline (reference line): in the 
frontal view the bregma-gnathion distance was used (the 
maximum projected cranial height), while in the occipital 
and basal norms the reference was the euryon-euryon 
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Figure 9.1. a) Skull P3 showing the landmarks in Bookstein co- 
ordinates, frontal view. 


distance (the maximum cranial breadth). In the lateral and 
vertical views, the glabella-opisthocranion distance (the 
maximum cranial length) was used. The reference line 
(distances) was used to standardise the size in comparing 
the skulls, with the aid of Bookstein co-ordinates (Bookstein, 
1991). 

(3) Shape analysis was implemented using the R and 
S-Plus 6.2 statistical packages and the approach of Dryden 
(Dryden and Mardia, 1998), along with other specially 
designed software (Katina, 2002; 2003). Using these pro- 
gram routines, the individual fossil skulls were compared 
(in the shape space) to each other with respect to the various 
normative views (e.g. P1 to P3, P1 to P4, P1 to P9, P1 to P10 
etc.), separately for each view. Equally, the authors proposed 
a Bookstein penalty matrix (penalty = the extent, energy of 
local deformation; bending energy) for all of the views 
together (a global approach); this matrix was calculated 
using Bookstein’s penalised parametric interpolation TPS 
model (Bookstein, 1991). 

Global penalties were calculated on the ordinal principle 
as increasing penalty orders arranged for each of the views. 
Initially, the skull collection was divided into two (male and 
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Figure 9.1. b) Skull P9 showing the landmarks in Bookstein co- 
ordinates, left lateral view. 


female) groups according to the similarities in penalties, 
and the group differences were then analysed using 
Bookstein’s “mean shape”. A similar approach was used to 
analyse the differences between the males and females 
according to global penalties. Sex grouping for the series of 
mean values was calculated according to the order of the 
differences between the penalties and the reference object 
(P1) in the various views. The algorithm establishing the 
ordering of the values may be understood to be a specific 
approach to the analysis of shape, applied where only 
2D digital photographs of the investigated skulls in the 
various normative views are available, rather than the 
actual 3-dimensional material. This chapter makes use of 
an unweighted algorithm but in principle the various 
normative views could have been weighted with the aid of 
their anthropological significance. Seftdkova et al. (2003), 
Katina et al. (2004) and Katina (2004) have presented 
various algorithms linked to 2D/3D problems and their 
application. 

Another criterion used to illustrate the sex differences in 
the fossil skulls was the percentage express of affine and 
non-affine changes. These changes were calculated from 
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92 Table 9.2. Penalty table for skull P1 (in brackets - Bookstein penalty, order; global penalty - order of the mean values of the 
particular views). 


Order 1 Order 2 Order 3 Order 4 


lateral view P9 (0.0111, 3) P3 (0.0111, 2) P10 (0.0074, 1) P4 (0.0126, 4) 
frontal view P9 (0.0077, 1) P3 (0.0090, 2) P10 (0.0109, 3) P4 (0.0242, 4) 
vertical view P9 (0.0023, 1) P3 (0.0026, 2) P10 (0.0095, 4) P4 (0.0062, 3) 
basal view P9 (0.0042, 4) P3 (0.0018, 2) P10 (0.0012, 1) P4 (0.0019, 3) 
occipital view P9 (0.0331, 2) P3 (0.0374, 4) P10 (0.0354, 3) P4 (0.0239, 1) 
GLOBAL P9 (2.2) P3 (2.4) P10 (2.4) P4 (3) 


Table 9.3. Penalty table for skull P3 (in brackets - Bookstein penalty, order; global penalty - order of the mean values of the 
particular views). 


Order 1 Order 2 Order 3 


lateral view P9 (0.0098, 1) P10 (0.0114, 3) P4 (0.0107, 2) 
frontal view P9 (0.0090, 1) P10 (0.0091, 2) P4 (0.0116, 3) 
vertical view P9 (0.0028, 1) P10 (0.0104, 3) P4 (0.0064, 2) 
basal view P9 (0.0126, 3) P10 (0.0012, 1) P4 (0.0024, 2) 
occipital view P9 (0.0187, 1) P10 (0.0220, 2) P4 (0.0688, 3) 
GLOBAL P9 (1.4) P10 (2.2) P4 (2.4) 
Table 9.4. Penalty table 
for skull P4 (in brackets — rebel valued a 
Bookstein penalty, order; lateral view P10 (0.0146, 2) P9 (0.0103, 1) 
global penalty - order 
of the mean values frontal view P10 (0.0544, 1) P9 (0.0592, 2) 
of the particular views). vertical view P10 (0.0017, 1) P9 (0.0024, 2) 
basal view P10 (0.0014, 1) P9 (0.0093, 2) 
occipital view P10 (0.0122, 2) P9 (0.0071, 1) 
GLOBAL P10 (1.4) P9 (1.6) 
Table 9.5. Proportions of the AP (ZOW) PWs 
component affine part (AP) 
and partial warps (PWs) lateral view 0.1290 (0.1109; 0.0181) 0.8710 


deformation between mean 
of P3, P9 and mean of P4, P10 frontal view 0.4553 (0.0159; 0.4393) 0.5447 


(ZOW - zero order warp, in 


vertical view 0.0208 (0.0008; 0.0199) 0.9792 
brackets the x co-ordinate RR 
and y co-ordinate changes basal view 0.1522 (0.0407; 0.1115) 0.8478 
of PWs; GLOBAL - mea = 
‘ = occipital view 0.4101 (0.0153; 0.3948) 0.5899 


proportion). 
GLOBAL 0.2335 ( 0.0367; 0.1967) 0.7665 
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PW, and depicted with the aid of deformation of a square 
grid based on Bookstein’s penalised parametric inter- 
polation TPS model. In undertaking this analysis, the 
authors sought not only to compare the results with sex 
estimations made by Matiegka, but also to establish the 
degrees of difference between the skulls. Given the greater 
quantity of available information in the form of landmarks, 
it can be predicted that the frontal and lateral views will be 
the most important for analysis of shape. 

The P1 skull (male, according to Matiegka) was most 
similar to P3 and P9 skulls (Tab. 9.2), both of which were 
supposedly male. This conclusion is confirmed by the 
similarity of male P3 and P9 skulls according to the GM 
results (Tab. 9.3). The P4 and P10 skulls (females) differ 
from the P1-P3-P9 group, whilst being most similar to each 
other (Tab. 9.4). The sex estimations by way of GM thus 
accord entirely with the classic visual determinations made 
by Matiegka. 

The establishing of groups differentiated by sex makes it 
possible to determine differences between the male mean 
(the mean shape of P3 and P9 skulls) and the female mean 
(the mean shape of P4 and P10 skulls). In this manner, it is 
possible to identify the landmarks with the greatest 
variability (those mutually most differing), and to establish 
the overall variability between the sex in the TPS grid. 

Globally, the affine component (Tab. 9.5), describing the 
deformation of the male mean skull into the female mean 
skull, represents 23.4% of the total variability, with 
variability along the 2 axis accounting for only 3.7% of the 
total variability. The remainder, variability along the y axis, 
accounts for more than five times as much, i.e. 19.7% of the 
total variability. The non-affine component of the PW 
explains a clear majority, i.e. 76.6%, of the total variability. 

Only in the frontal norm (Fig. 9. 2), the affine component 
of the deformation of the male mean skull into the female 
mean skull does account for 45.5% of the total variability, 
with variability along the x2 axis making up 1.6%, while that 
along the y axis accounts for the vast majority (43.9%) of 
the difference in the frontal view (43.9%). The PW repre- 
senting non-affine components contributes 54.5% of the 
total variability. The contribution of affine and non-affine 
components to changes in shape is relatively balanced, 
which however means that the non-affine sex differences 
in the fossil skulls in the norma frontalis are less pro- 
nounced that those in the lateral norm. 

The sexual differences between the affine part of the PW 
in the frontal view, with the transformation of the mean 
Gravettian male skull into the mean Gravettian female skull, 
graphically display at least slight spreading. The non-affine 
part of the PW expresses an “expanding” movement in the 
facial area, the nose and the mandible, and equally a fall 
in the area of the eye sockets and the height of the os 


zygomaticum. The area of the metopion is low, and the 
location of the ophryon and supraorbitale landmarks 
lowered. Although the height of the apertura piriformis is 
only slightly smaller, its breadth in the female is noticeably 
greater. The prosthion landmark approaches the nasospinale, 
so the nasospinale-prosthion distance is thus reduced, and 
the maxilla therefore drops. In addition to the expansion of 
the mandible in the area of the gonion, in female there is 
also a reduction in the infradentale-gnathion distance (the 
length of the mandibular body), so that the mandible 
narrows in the area of the symphysis. The prosthion- 
infradentale distance broadens. The most variable areas 
are those of the euryon, frontotemporale, ophryon and 
infradentale metric points. 

In the lateral view (Tab. 9.5, Fig. 9.3), affine component 
of the deformation of the male mean skull into the female 
mean skull represents 12.9% of the total variability, with 
the variability along the 2 axis being the more pronounced, 
and accounting for 11%, while the variability along the 
y axis is almost 6 times less (1.8%). PW-forming non-affine 
components contribute 87.1% of the total variability. 
From this it follows that the non-affine sexual differences 
in the shape of the skull in the lateral view are more 
apparent. 

Sexual differences in the norma lateralis are expressed 
graphically by such movement of the affine component of 
the PW that the face/neurocranium dimension increases. 
The non-affine part of the PW contributes to a slight shift 
of the bregma point to the rear, to a straightening of the 
forehead (a conspicuous movement of the metopion land- 
mark lower and forwards), and to changes in the location 
of the glabella area (the metopion and supraorbitale move 
forwards). The non-affine part of the PW contributes to the 
greater prognathism of the maxilla and mandible, and to 
the pronounced shift rearwards of the jugale landmark in 
the zygomatico-temporal region. The height of the nose is 
slightly reduced. The auriculare, porion, mastoidale, asterion 
and inion landmarks move down and forwards. Lambda 
moves slightly down and inwards. At the mandible, there 
is a shift of the infradentale, pogonion and gnathion points 
forwards, of the mentale landmark very markedly forwards 
and down, and of the gonion forwards and up. 

Overall, in the female skull there is a straightening of the 
forehead area, and an enlargement of the prognathism of 
the maxilla and mandible, i.e. a movement of the facial 
parts forward, and a drop in the lower parts of the skull. 
The neurocranium appears slightly more rounded. The 
mandible lowers and moves forward. 

The most variable areas are those of the metopion, jugale, 
mentale and asterion metric points. By proportion of 
pronounced, non-affine changes, the male and female 
skulls differ most in the vertical, lateral and basal norm 
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Figure 9.2. Predmosti skulls, mean shapes and TPS grids, frontal view: a) landmarks of particular skulls, b) mean shapes, c) TPS 
grid mean (P3, P9) vs. mean (P4, P10), d) affine component (33 landmarks, for the P1 skull 13 estimated by the Bookstein penalised 
parametric interpolation TPS model; deformation of the TPS grid is exaggerated twofold, baseline: b-gn). 


(Tab. 9.6). In the frontal and occipital norm, the percentage 
proportions of the affine and non-affine components of 
change are roughly equal. 

On the basis of the calculations of the various mutual 
distances between the skulls (Tab. 9.6), the male skulls can 


be seen to be mutually closer, and therefore more homo- 
genous, than the female skulls, which are mutually less 
similar. This heterogenity in the morphological character- 
istics of the females is evidently caused by greater genetic 
inbreeding and the patrilocal behaviour of the males. 
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Figure 9.3. Predmosti skulls, mean shapes and TPS grids, right lateral view: a) landmarks of particular skulls, b) mean shapes, c) TPS 
grid mean (P3, P9) vs. mean (P4, P10), d) affine component (17 landmarks, for P1 five and for P4 four estimated by the Bookstein 
penalised parametric interpolation TPS model, deformation of the TPS grid is exaggerated one-and-a-halffold, baseline: g—op). 


The mathematical method based on the unweighted 
order of the penalties and a calculation of the global 
penalties confirms the differences between the male and 
female groups of fossil skulls from Predmosti (Katina et al., 
2004), which have previously also been identified through 


the use of global penalties calculated with the aid of Eu- 
clidean norms (Sefédkova et. al., 2003). 

Essentially, the results of this research as to sexual 
dimorphism confirm the conclusions of Ahlstrém (1996), 
and Rosas and Bastir (2002). Sexual dimorphism in skull 
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Table 9.6. Differences 
between male and female 
groups on the basis of 


lateral view 
differences in Bookstein 
penalties (P1 — reference frontal view 
object; in brackets —- order; ees rer 
global difference - mean 
order of the particular basal view 


views). aera 
occipital view 


GLOBAL 


shape is conspicuously expressed by the mandible. Sex 
differences are also very apparent on the os occipitale, and 
its neuro- and baso-cranial components, where the most 
uneven changes appear. Overall, in the Gravettian skulls 
the males have a slightly flattened neurocranium, a more 
domed forehead, a less protruding/more vertical face, 
a conspicuous glabellar area, a zygomatico-temporal area 
that is further forward, higher eye sockets, a narrower nasal 
aperture, a narrower mandibular body, and a broader 
mandibular symphysis. 

In contrast to the findings of Rosas and Bastir (2002), who 
compared sexual differences in a recent population, in this 
case of fossil females there was not greater but only a very 
slight closure of the apertura piriformis. In accordance with 
those authors, however, this study can confirm the flattening 
of the glabella. The alveolar process of the upper and lower 
jaw is prognathous, and the jugale area in the zygomatico- 
temporal region in Gravettian women moves extremely 
conspicuously to the rear. 

For fossil populations, the variability of biological indicators 
is unknown. It is therefore more difficult to ascertain which 
indicators are typical for the pattern of sexual dimorphism, 
and which are important for the variability of fossil 
individuals. A significant role in this problem is played by 
the influence of size and sex on shape (Rosas and Bastir, 
2002). 

In Gravettian skulls, the pronounced morphological 
indicators with a high degree of sexual dimorphism that 
remain after removal of the size factor are as follows: sub- 
nasal and mandibular prognathism, the naso-glabellar 
profile, the position of the jugale in the zygomatico-temporal 
region, the orbit position, the shape of the nasal aperture, 
the proportions of the os occipitale, and the height and 
breadth of the mandible. 

Over the last few years, considerable advances have been 
made in the use of GM in paleoanthropology (e.g. Yaroch, 
1996; Detroit, 2000; O’Higgins, 2000; Bruner et al., 2003; 
Zollikofer and Ponce de Leon, 2002; 2004). Their aim was 
to provide a better means of describing the morphological 
differences in the size and shape of fossil hominids of the 


distance (P3, P9) distance (P4, P10) 


0.0000 (1) 0.0052 (2) 
0.0013 (1) 0.0134 (2) 
0.0003 (1) 0.0033 (2) 
0.0024 (2) 0.0007 (1) 
0.0043 (1) 0.0115 (2) 
ie 1.8 


Homo genus, and to more cogently describe the differences 
between individual taxa or chronospecies. In the framework 
of inter-population variability and sexual dimorphism of 
the cranio-facial area of current populations, studied with 
the aid of GM, it is assumed (e.g. by Ahlstrom, 1996; Ross 
et al., 1999; Lynch et al., 1996; Rosas and Bastir, 2002; 
Hennessy and Stringer, 2002) that in a single population 
there exists a morphological affinity between individuals 
of the same sex. This affinity has been demonstrated by this 
study of the Gravettian population from Predmosti as well. 
As it seems, the morphological component of the skull is 
population specific. 


Inter-population analysis: a comparison 
of Gravettian and recent skulls 


The aim of this section is to use GM to analyse the inter- 
population differences existing between the fossil Upper 
Paleolithic skulls from Predmosti and populations of recent 
individuals of known sex. 

In this analysis, the digitised glass plate negatives of the 
fossil skulls from Predmosti were used. In order to provide 
the most illustrative depiction of the differences in the skulls, 
the lateral view was selected for use, with lateralisation 
adapted to the method of obtaining the digital photographs 
of skulls of the contemporary population. 

The recent population collection comprises a sample of 
103 skulls of known sex (51 males and 52 females) and age 
from the first third of the 20" century. These skulls belong 
to the Pachner collection at the Department of Anthropology 
and Human Genetics of Charles University in Prague (Czech 
Republic). 

The working approach adopted was slightly different 
from that of the first phase, and may be summarised as 
consisting of the following steps: 

(1) Assessment of 17 morphologically characteristic and 
defined landmarks (ast, au, b, g, i, ju, 1, m, ms, n, ns, op, po, 
pr, Sg, SO, ss) in the right lateral view (Fig. 9.1b), these being 
marked directly onto scans of the negatives with SigmaScan 
Pro 5 software. 
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(2) Assessment of the glabella-opisthocranion distance 
(the maximum cranial length, g-op) as the reference line 
for standardising sizes. 

(3) Shape analysis implemented with the aid of the R and 
S-PLUS 6.2 statistics packages, the approach of Dryden 
(Dryden and Mardia, 1998) and special program routines 
made by Katina (2002; 2004). 

(4) Calculation of the linear and quadratic GDA for the 
Bookstein co-ordinates. 

(5) Calculation of the bending energy in the form of 
Bookstein penalties between the source (the mean modern 
female skull from the Pachner collection on the 2 axis and 
the mean male skull from the Pachner collection on the 
y axis; Fig. 9.7b) and the target (all the skulls from the 
Predmosti and Pachner collections). 

As in the previous section, the Bookstein’s penalised 
parametric interpolation TPS model, PW and the percentage 
of PW for affine and non-affine elements of variability were 
repeatedly applied. In the lateral norm, the recent mean 
female skull was compared to each of the fossil skulls 
from Predmosti; the same approach was used with 
the mean recent male skull. The differences between the 
fossil and recent skulls were investigated both irrespective 
of their size (only the shape in the form of Bookstein co- 
ordinates). 

In essence, it is possible to predict a certain trend 
towards the gracile in various parts of the skull over time, 
this being characteristic for human populations from the 


Late Paleolithic to the present. A reduction in prognathism 
and/or the projection of the face may also be expected. 

According to the results of this study, the deformation 
of each of the adult skulls from Predmosti, when projected 
onto the modern female mean skull from the Pachner 
collection (Tab. 9.7, Fig. 9.4), represents 25.3% variability 
from the affine part of the PW, with 16.6% on the x axis and 
only about half as much, 8.8%, on the y axis. Affine changes 
are shown in particular by increasing the face - neuro- 
cranium dimensions. Non-affine parts of the PW explain 
74.7% of the total variability. On the TPS grid it can be seen 
(Fig. 9.4) that this stems in particular from an evident 
increase in the size of the vault of the neurocranium (neuro- 
globularisation), a straightening of the forehead and 
a verticalisation of the maxilla, through which the face 
recedes, leading to a shift in the auriculare and porion 
landmarks backwards, and in the mastoideale and asterion 
landmarks forwards. 

The deformation of each of the Predmosti skulls projected 
on the modern mean male skull from the Pachner collection 
(Tab. 9.8, Fig. 9.5) ascribes 22.0% of the variability to the 
affine part of the PW, with approximately equal effect on 
both axes: 10.1% on the xz axis and 11.8% on the y axis. 
Affine changes are again expressed mainly in the increasing 
dimensions between the face and the neurocranium. Non- 
affine elements of partial deformation account for 78.0% of 
the variability, acting in a way similar to that in the pre- 
ceding case. 


Table 9.7. Proportion 


Source AP of PW xAP of PW yAP of PW NAP of PW of the affine part (AP) 
P4 0.2383 0.1623 0.7601 0.7617 and non-affine part (NAP) 
of deformation (PW) between 
P3 0.2644 0.1676 0.9687 0.7356 Fey SS Re Se a 
P4 0.2677 0.1694 0.9825 0.7323 skulls (source) and the 
Pg 0.2421 0.1641 0.7798 0.7579 Pachner mean female skull 
target). 
P10 0.2544 0.1661 0.8838 0.7456 Mlanget) 
Mean of PW percent 0.2534 0.1659 0.8780 0.7466 
ao ot ee Table 9.8. Proportion 
Source AP of PW xAP of PW yAP of PW NAP of PW of the affine part (AP) 
P1 0.2071 0.9810 0.1090 0.7929 and non-affine part (NAP) 
P3 0.2276 0.1016 0.1260 0.7724 of deformation (PW) between 
7 the recent Gravettian 
P4 0.2368 0.1064 0.1303 0.7632 Péedmosti skulls (source) 
PQ 0.2109 0.1000 0.1109 0.7891 and the Pachner mean male 
P10 0.2164 0.1003 0.1160 0.7837 skull (target). 
Mean of PW percent 0.2197 0.1013 0.1184 0.7803 
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The deformation of each Pfedmosti skull projected onto 
a mean skull from the Pachner collection, irrespective of 
sex, shows that roughly 25.0% of the variability is ascribable 
to affine parts of the PW, while a considerably greater 
proportion (75.0%) can be ascribed to the non-affine parts 
of the PW. The differences in terms of the deformation of 
the Predmosti skulls are insignificant both on the mean 
female and the mean male skulls, but these deformations 


oh 
: 


y-coordinates 


x-coordinates 


Figure 9.4. BooKstein co-ordinates, deformation and the TPS 
grid of the P3 skull in comparison to the mean female skull 
of the Pachner recent collection (n = 52), right lateral view: 
a) Bookstein co-ordinates, b) TPS grid, c) affine component. 


do nevertheless differ: the deformational part in the case of 
the transformation of the male skulls is slightly greater than 
was observed in the female. In the case of the affine changes 
in female skull shape, it can be said that the movement 
along the z axis is around twice as great as that on the 
y axis. Among the males, comparison of the fossil and 
modern skull shows that the affine change is roughly equal 
along both the 2 and y axes. It is therefore likely that 
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between the Upper Paleolithic and the present, female skull 
shape has changed less conspicuously than male. 

In general, it can be stated that diachronic changes 
between the morphology of the Gravettian and the modern 
Skulls in the norma lateralis are expressed in particular 
through changes in the shape of the maxilla, the forehead, 
the parietal and occipital regions and - most of all - through 
deformational, i.e. non-affine, changes in the PW. 


y-coordinates 


x-coordinates 


Figure 9.5. Bookstein co-ordinates, deformation and the TPS 
grid of the P3 skull in comparison to the mean male skull 

of the Pachner recent collection (n = 51), right lateral view: 
a) Bookstein co-ordinates, b) TPS grid, c) affine component. 


Essentially, the maxillas of recent skulls are conspicuously 
less prognathous and vertical, with the whole facial area 
moved dorsally and frontally, and the parietal and occipital 
regions are more vaulted (Fig. 9.6). 

The graph of the GDA for the Bookstein co-ordinates in 
the form of discriminant scores (Fig. 9.7a) shows the 
isolation and dispersion of the Gravettian skulls. The 
modern skulls are relatively more homogenous, with the 
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Figure 9.6. Bookstein co-ordinates of the P3 skull in comparison 
with the mean male skull (n= 51) and mean female skull 
(n = 52) of the Pachner collection, right lateral view. 


exceptions of several extreme individuals of both sexes. The 
CDA of the bending energy (Fig. 9.7b), which separates the 
Predmosti skulls out of the clouds of data from the recent 
population, also confirms this situation. Here, very local 
differences between the recent and the Gravettian skulls 
are being expressed. The skull most different from the 
recent specimens is P1 skull. 

In essence, the movement towards indicators of the 
autapomorphic model of anatomically modern human is 
the development of the neurocranium such that the larger 
forehead area and parieto-occipital curvature are primary, 
leading in a relatively short time to broad phenotypic 
variability (Bruner et al., 2004). From this perspective, the 
results of this part of the chapter are in concordance with 
those of Lieberman et al. (2002; 2004) and Bruner et al. 
(2004). According to them the skulls of “anatomically 
modern” Homo sapiens are specifically characterised by 
two basic autapomorphic structures: the retraction of the 
face and neurocranial globularisation. According to the 
morphometric analyses, the ontogenesis of these aut- 
apomorphies, changes in development leading to the 
modern form of the human skull, stem from a combination 
of changes in the angle of the cranial base, the length and 
breadth of the lower part of the neurocranium and the depth 
of the face. The verticalisation of the face is caused in 
particular in modern human by three basic changes: 


relatively longer foreparts of the cranial skull base, a re- 
duced angle of the base and the lesser height in relative 
terms of the upper face. These changes most probably result 
from changes in the epi-genetic interaction between the 
skull base, neurocranium and facial skeleton (Liebermann 
et al., 2004). A certain role is also played by changes in the 
size of the skeletal foundations (precursors) of the given 
areas. The development of the skull is very closely related 
to genetic control of its various functions, by which initial 
forms of the dentition and skeletal foundation as well as 
particular organ systems is influenced by specific genes 
(O’Higgins et al., 2006). Within the framework of human 
evolution, and in particular between the various taxa of the 
genus Homo, such as the Neanderthals and early sapients, 
the identification of various structural patterns in skull 
morphology attest to discontinuity rather than continuity 
in skull shape transformation (Bruner et al., 2004). 

There can be no doubt that within the framework of 
evolution the skull changed over a very long period of time, 
but the so-called “secular trends”, which acted over very 
short periods of time, cannot be ignored. There have for 
example been secular changes in the skull shapes of recent 
Americans just within the last 150 years, as confirmed by 
the GM technique (Wescott and Jantz, 2005). Secular 
changes in skull shape are concentrated in the area of 
the skull base and the posterior aspect, and also relate to 
the vault height, i.e. the distance between the basion and 
the bregma. The cranial base moves, particularly at the 
basion point, downwards. Changes in American skulls are 
probably related to the reduction in the breadth of the 
cranial base and growth in cranial capacity, which reflects 
better living conditions during growth and development in 
the children of later generations. 


Conclusions 


The use of geometric morphometrics to analyse the mor- 
phology of the skulls from Predmosti has facilitated the 
identification of the similarities and also differences in the 
types and intensities of changes in their shape, in relation 
to sexual and inter-population differences. With the aid of 
graphic illustrations, it has been possible to specify these 
changes in detail. 

The Predmosti skulls form two groups classified by 
mutual similarities and global penalties, and these may 
be identified with the sex. In the first group P1, P3 and P9 
(male) skulls are mutually closest, and in the second the 
P4 and P10 (female) skulls. This division entirely agrees 
with the classical sex determinations made by Matiegka 
(1934). Among the Gravettian population of Predmosti, there 
is a morphological affinity between individuals expressing 
sexual dimorphism. Overall, the transformation of the mean 
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Figure 9.7. Geometric discriminant analysis (co-ordinate-based DA, GDA), the first and the second discriminants: a) GDA of the 
Bookstein co-ordinates, b) CDA of the Bookstein penalties (F - recent Pachner female; M - recent Pachner male; P1, P3, P4, P9, P10 —- 


Gravettian Predmosti skulls). 


male Gravettian skull onto the mean female Gravettian skull 
is affected to the greatest degree by a non-affine component, 
which account for up to three quarters of the total 
deformation. In the norma lateralis an increase in the face 
— neurocranium dimension is characteristic, along with 
a slight rounding of the skull, straightening of the forehead 
and glabellar area, and an increased prognathism of the 
maxilla and mandible, with the face moving downwards 
and the zygomatico-temporal region rearwards. 

In the norma frontalis, sexual differences are not parti- 
cularly pronounced. They are expressed graphically in 
particular through the “spreading” movement in the 
forehead, nasal and mandibular areas, and by a drop in the 
eye sockets, a broadening of the apertura piriformis and 
a lowering of the os zygomaticum. The height of the nasal 
aperture in females is only very slightly smaller, but its 
breadth increases, while the maxilla lowers and the 
mandible narrows in the symphyseal area. 

The male skulls are more homogenous than the female, 
which are mutually less similar to one another. The 
heterogeneity in the morphological characteristics of the 


females might be explicable by a greater degree of in- 
breeding, and the patrilocal behaviour of the male Paleolithic 
population. Among the conspicuous sexually characteristic 
morphological indicators in the Gravettian skulls, sub-nasal 
and mandibular prognathism, the naso-glabellar profile, the 
position of the jugale in the zygomatico-temporal region, the 
position of the eye sockets, the shape of the nasal aperture, 
the proportions of the os occipitale, and the height and 
breadth of the mandible could be included. 

In the deformation of the individual skulls from Pred- 
mosti onto mean modern skulls, the affine part of the PW 
accounts for roughly a quarter, and the non-affine part of 
the PW up to three-quarters, of the total variability. The 
maxilla in recent skulls is obviously less prognathous, and 
the face thus more vertical, and shifted to the rear. The 
forehead, parietal and occipital areas are more vaulted. The 
recent skulls are more globular and higher at the bregma. 
In general, it may be stated that the Gravettian skulls are in 
their archaic shape more similar to recent males, who are 
more robust than females. The recent skulls are relatively 
more homogenous than the fossil skulls. 
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CHAPTER 10 
The Dental Remains from Predmostti: 
Morphology, Metrics and Pathology 


Pavel Trefny 


This chapter contains a revision of Matiegka’s original 
description of the dental remains, a commentary on 
a number of facts that did not appear in his work, and an 
evaluation of newly-discovered and unpublished images. 
This is no easy task, as any evaluation of the dental material 
must perforce be based exclusively on an analysis of the 
available images. Although the newly-discovered images 
were digitised at high resolution, they should in no way 
be regarded as a sufficient replacement for an examination 
of the original dental material. 

Each digitised image including the teeth was processed 
using noise reduction software (Neat Image Pro+, ABSoft) 
followed by brightness, contrast and sharpness correction 
(Photoshop 9.0, Adobe). The lower first molars of individual 
P2 were assessed using the photograph of the mandible in 
occlusal view, published by Walkhoff (1902). This photo- 
graph did not appear in Matiegka’s work. The P21 mandible 
was examined by the author in the Vlastivédné Muzeum in 
Olomouc. 


Notes on the identification of the teeth 


The first step in evaluating the new digitised images was 
to verify the identification of the individual teeth. This 
relates in particular to the isolated teeth and those teeth 
that were removed from their sockets. The conclusions are 
based on an evaluation of the new digitised images and in 
part on the original photographs published by Matiegka. 

In the images of individual P1 in the frontal and basal 
views, the upper right middle incisor is placed incorrectly 
into the socket of the neighbouring left middle incisor. 
Matiegka identified the tooth correctly, and makes no 
comment upon its incorrect positioning in the photographs. 
The text section mentions the absence of the upper left P4, 
but on the photographs this tooth is in the correct place, 
and Matiegka states its dimensions in a table. 

For individual P5 two photographs of the skull in frontal 
view (Appendixes, Photos 56 and 50) are available (and 
appeared in the original publication). On the first of these, 
there is a skull with the upper left 11, while on the second 
there is a skull without this tooth, but with the right I2. 


Matiegka gives the dimensions of the right lateral incisor 
in a table but expresses doubts as to whether this tooth 
actually belongs to skull P5. 

The lower incisors of individual P7 (found isolated or 
removed from the sockets) were photographed separately. 
Several images show the right middle incisor and both of 
the lateral incisors; the latter had, however, been trans- 
posed, the right being on the left and vice versa. 

According to Matiegka’s data, only the middle incisors 
preserved from the upper frontal teeth of individual P10, 
a situation which matches the photographs in the original 
publication. In the collection of digitised images, however, 
with the exception of the previously published photograph, 
there are two images of the skull without the upper middle 
incisors but with a tooth set into the socket of the left lateral 
incisor (Appendixes, Photos 97 and 98). From the relative 
size of this tooth compared to the canines this is evidently 
no lateral incisor, however. According to its size, the shape 
of the crown and root it seems rather to be a middle incisor, 
although the laterality cannot easily be estimated. The tooth 
is damaged, part of the labial enamel has been broken off. 
It is possible that these two images are of a later data, by 
which time one of the two originally preserved middle incisors 
had been lost, and the second damaged and placed in the 
wrong socket. Such an eventuality may also be indicated by 
the damaged frontal alveolar process on these images, and 
the character of the damage to the teeth mentioned (both of 
the middle incisors on the original pictures show fractures 
of the labial enamel roughly in the mid-line). 

For individual P14, Matiegka notes the retention of the 
upper left canine with the gap closure. After a detailed 
examination of the images in frontal and lateral views 
(unfortunately no image of the dental arch is available), 
one may however assume that there was agenesis of one of 
the premolars (probably the second). The tooth that 
Matiegka believed to be the first premolar is very likely 
a canine. It is a tooth with a massive crown and roots 
(visible in the alveolar dehiscence), the crown being 
noticeably larger than that of the neighbouring premolar. 
This fact is also supported by the odontometric data: the 
mesiodistal length of the crown established by Matiegka 
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(7.5 mm) is identical to the mesiodistal length of right canine, 
while the mesiodistal length of the right first premolar is 
a mere 6.0 mm. 

There are no images available of the series of 35 isolated 
deciduous teeth assigned - along with other skeletal ma- 
terial — to individuals P11, P12 and P13; the correct identi- 
fication of the teeth cannot therefore be verified. 


The morphology of the teeth 


In evaluating the skeletal remains of each individual, Ma- 
tiegka also provides a brief description of the teeth preserved 
and their basic morphological characteristics. For the 
original dental material it would understandably be possible 
to evaluate a larger number of morphological traits, but 
their evaluation on images, even at high magnification, is 
extremely difficult. In addition, a number of individual 
photographs of skulls, or of jaws with teeth, are only avail- 
able from certain views. It is therefore reasonable to confine 
ourselves to verifying Matiegka’s description of the dental 
morphology in those individuals for whom the digitised 
images make it possible, and in certain instances to assess 
those traits that Matiegka does not give but which can be 
read from the images. The degree of development of certain 
morphological traits is classified using the ASUDAS (Arizona 
State University Dental Anthropology System) scales 
(Turner II et al., 1991). 


NUMBER OF MOLAR CUSPS 

In all of the assessed individuals, four-cusped upper first 
M1 (P1, P3, P4, P7, P9, P22), and a five-cusped lower first 
M1 (P2, P7, P10, P14, P18, P24, P25) were observed. Matiegka 
states a four-cusped lower first M1 in individuals P3 and 
P4, but this seems not very likely. These teeth appear too 
worn on the published photographs to allow the number 
of primary cusps to be reliably estimated. In modern popu- 
lations, the four-cusped lower M1 appears very rarely, and 
in the Upper Paleolithic population it would have been 
a unique phenomenon. 

The Upper Paleolithic M2 and M3 are already charac- 
terized by a reduction or complete absence of the hypocone. 
In individuals P3, P9 and P10, both of these molars are four- 
cusped; individuals P2 and P4 have a three-cusped M3, 
while P1 and P7 have three-cusped M2. 

For the Upper Paleolithic lower M2, Predmosti being no 
exception, the reduction or absence of hypoconulid is typical 
(Bailey, 2002; Trefny, 1999); of the eight lower M2 teeth 
from five individuals (P7, P10, P14, P18 and P25) only one 
(the right M2 of P18) has a hypoconulid. 

For the lower M2 of individual P9, Matiegka notes four 
cusps; based on the original photographs a five-cusped 
variant cannot be ruled out, at the very least for the right M2. 


The only lower M3 that could be evaluated came from 
individual P10; the right M3 could not be assessed clearly 
due to low image quality, the left M3 is obviously five- 
cusped. For this particular tooth Matiegka gives only three 
primary cusps with a “lateral intercusp”. This is somewhat 
surprising, as the hypoconulid is clearly visible on the 
images taken of the skull in the lateral view. 


SHOVEL SHAPED UPPER INCISORS 

Evaluation was possible only of 10 upper incisors from five 
individuals (P1, P4, P7, P9 and P10). Only the right I1 of 
individual P1 and the right I2 of individual P7 exhibited 
slight shovelling (grade 1 on the ASUDAS scale). The other 
upper incisors did not show a shovel shape. 


THE CUSP OF CARABELLI ON THE UPPER MOLARS 

The presence of the cusp of Carabelli on the upper molars 
is not mentioned by Matiegka. This cusp was, however, 
identified in 6 cases from a total of 21 examined molars, 
coming from four of the six individuals evaluated (P1, P3, 
P7, P9, P10 and P22). Only in the upper right M3 of in- 
dividual P9 did the cusp’s size reach grade 6 on the ASUDAS 
scale; in the others it was of grades 1-3. 


C5 (METACONULE) ON THE UPPER MOLARS 

A metaconule was identified in eight cases of the 27 in- 
vestigated molars, coming from five of the seven individuals 
assessed (P1, P3, P4, P7, P9, P10 and P22). The cusp area 
was always somewhat small, matching grades 1-3 on the 
ASUDAS scale. 


C6 (ENTOCONULID) AND C7 (METACONULID) 

ON THE LOWER MOLARS 

These accessory cusps were not identified on any of the 
available images of the mandibles of individuals P7, P10, 
P14, P18, P24 and P25. On the original photograph of 
the mandible of P9, the metaconulid is indicated in the 
right M2. This image is not, however, of a particularly good 
quality, and it is therefore not possible to say clearly whether 
this is in fact a metaconulid or whether it is a mesial ridge 
of the entoconid, which may in some cases imitate 
a metaconulid. 


OTHER ACCESSORY CUSPS 

In the upper left M3 of individual P9, a relatively large 
parastyle (grade 4 on the ASUDAS scale) was identified, 
which Matiegka erroneously describes as a cusp of Carabel- 
li. No protostylids were found in any of the individuals. 


THE MID-TRIGONID CREST, DEFLECTING WRINKLE 
The mid-trigonid crest is an enamel ridge linking the central 
ridges of the protoconid and the metaconid, separating the 
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anterior fovea from the central fovea. It is regarded as 
a typical morphological trait of the Neanderthal lower 
molars (Bailey, 2002). In the examined lower molars (P2, 
P7, P10, P14, P18, P24 and P25), this feature was identified 
on the lower left M2 of P7 and P14, and was probably 
present in a lower right M2 (P18). It is not, however, a pro- 
nounced crest in the true sense, but rather an interruption 
of the sagittal groove separating the protoconid and 
metaconid. 

A deflecting of the central ridge of the metaconid distally 
(a deflecting wrinkle) was found in the right lower M1 of 
individual P2 (stages 2-3 on the ASUDAS scale). A deflecting 
wrinkle very probably also occurred on the lower left M1, 
but its development cannot be judged due to image quality. 
This morphological trait was not found on any of the other 
lower molars studied (P7, P10, P14, P18, P24 and P25). 


CROWN CONTOUR OF THE UPPER FIRST MOLAR AND 
RELATIVE SIZE OF THE HYPOCONE 

A relatively large size of hypocone is a typical feature of the 
upper M1 of Neanderthals (Bailey, 2004; Trefny, 2005), as 
is a pronounced rhomboid shape of the crown outline 
associated with prominence of the hypocone (Bailey, 2004). 
None of the assessed upper M1 showed a markedly 
developed or prominent hypocone. In relative terms, the 
largest hypocone, almost the size of a metacone, was found 
in the first M1 of individuals P9 and P10. 


CROWN CONTOUR OF THE LOWER SECOND PREMOLAR 

The shape of the crown of the lower second premolar (P4) 
is another morphological trait that distinguishes anatomically 
modern Homo sapiens sapiens from the Neanderthals 
(Bailey, 2002; Bailey and Lynch, 2005). Neanderthal P4 has 
characteristically asymmetric crown contour, with a mesial 
shift of the metaconid and an enamel transverse ridge linking 
the protoconid and metaconid. All of the assessed lower P4 
teeth, whether in new images (P7, P10 and P14) or on the 
original photographs (P3, P4 and P9) are perfectly symmet- 
rical, none displaying a mesal shift of the metaconid, and/or 
the protoconid linked with metaconid by a transverse ridge. 


Tooth dimensions 


For most of the teeth with preserved crowns, Matiegka 
recorded the mesiodistal (MD) length, buccolingual (BL) 
breadth and the crown height. For isolated teeth and teeth 
that could be removed from their sockets, he also gave the 
length of the root. Matiegka gives these dimensions in 
a summary table, or in the text describing the skeletal 
remains of particular individuals. The data have been used 
in comparative odontometric studies (Brace et al., 1987; 
Frayer, 1978). 


Establishing the external dimensions of the crown is 
relatively simple, the MD and BL dimensions are there- 
fore available for a whole range of fossil and recent 
populations. It is very important, however, to define these 
dimensions and the manner in which they have been 
measured. The MD length of the dental crown is usually 
defined as the maximum mesiodistal dimension of the 
crown, measured in parallel with its occlusal and buccal/ 
labial surface (Moorrees et al., 1957). The BL breadth of the 
crown is defined as the maximum buccolingual dimension 
of the crown, measured at right angle to the mesiodistal 
dimension. 

The outer dimensions of the crown do not remain constant 
during life but are affected by tooth wear. The BL dimension 
of the crown remains almost unaffected by occlusal and 
interproximal attrition, and it is reduced only in teeth with 
extreme occlusal attrition extending beyond the line of 
maximum convexity of the lingual and buccal/labial surfaces. 
A large number of the Predmosti individuals, however, 
display artificial abrasion of the buccal surface of the posterior 
teeth, which does impact the BL breadth of the crown. 

In contrast to the BL breadth, the MD length of the crown 
is conspicuously reduced by interproximal attrition. The 
question remains as to whether evaluation of the MD 
dimension in such teeth is of any use at all. 

In the three juvenile individuals whose odontometric 
data are given in the text section of the original publication, 
a problem arises as to the identification of the teeth 
measured. For individual P22 Matiegka gives only one MD 
and BL dimension of an upper first molar, but it is not clear 
which of the preserved M1 in their sockets was measured. 
A similar situation arises with the mandible of individual 
P25, where only one set of MD and BL dimensions are given 
for a lower first molar, but again it is unclear which of the 
two preserved lower M1 is being referred to. In the mandible 
of P24 two deciduous teeth have erupted and reached the 
occlusal plane (the left m1 and m2), along with four 
permanent teeth (left [1, right 11 and I2, right M1). The text 
presents several dimensions, hardly any of which may, 
however, be regarded as reliable. For the deciduous molars 
the BL values given are greater than the MD dimension, 
which is not the case in reality. It is not impossible that 
the values were transposed during the production and 
printing process. The given MD and BL dimensions of the 
permanent right M1, 6.3 mm and 6.5 mm, can also be 
regarded with certainty as errors arising out of printing. 
The text also contains another three dimensions relating 
to a permanent incisor, but does not specify which incisor 
was measured. 

Drozdova (2001) took measurements of the outer crown 
dimensions in the newly-discovered jaw of P21. From the 
image of the preserved parts of the dental arch (Fig. 10.1) 
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Figure 10.1. Predmosti 21 mandible. Artificial abrasion of buccal surfaces of the P4 and M1 crowns. 


it is clear that, given the advanced occlusal attrition, 
interproximal attrition and the artificial abrasion of the 
buccal surfaces of M1 and P4, it is possible to accept only 
the MD measurement for M3 and the BL dimensions for 
P3, M2 and M3. 

Matiegka provides no definition or methodology for the 
measurement of the MD and BL dimensions of the dental 
crowns. It is therefore not entirely clear whether the MD 
dimensions given were corrected for interproximal attrition. 
Similarly, in the description of jaw P21 (Drozdova, 2001) 
the method of measurement is not given. 

Given the importance of the odontometric data from 
Predmosti, an effort was made to verify the method used to 
measure the MD and BL dimensions of the crown, using 
selected digitised images of the jaw and image analysis 
software. The method of analysing images of the occlusal 
surfaces of posterior teeth has been used in a range of 
previous studies (Bailey, 2004; Bailey and Lynch, 2005; 
Trefny, 2005). The advantage of this approach is the 
opportunity it affords for reconstructing the outer contour 
of the crown with interproximal attrition, and for estimating 
the original dimensions including the critical MD di- 
mension. 

The critical factors when taking the images of the occlusal 
surfaces are the orientation of the teeth, and the positioning 
of the scale included in the image for the calibration 
purposes. A photographed tooth is correctly oriented when 
the axis of the crown is identical to the optical axis of the 
lens. Given the different degrees of inclination in the 
individual teeth of a jaw, it is possible for measurement 


purposes to photograph only single teeth. The Matiegka 
collection, however, includes only images of whole jaws, 
and it was therefore necessary to select only those teeth for 
which a correct orientation could be assumed. 

The new digitised images of the jaws also do not include 
a scale, it was therefore not possible to verify the absolute 
values of the measurements (i.e. the actual MD and BL 
dimensions), but only relative values (the relation of the 
MD and BL dimensions for specific teeth). To verify the 
relation of the MD to BL dimensions of the crown, the 
digitised images of the jaws of individuals P7 (lower left M1 
and M2, lower right M2), P10 (lower left M1, M2 and M3), 
P14 (lower left M1 and M2), P3 (upper left M1 and M2) and 
P9 (upper right M1) were used. 

Analysis of the photographs was performed using Sigma 
Scan Pro (SPSS Science) image analysis software. The 
images were calibrated using two point calibration to 
determine the number of pixels per unit of length. The BL 
dimension was first measured for a specific tooth in pixels. 
This value was then assigned to the BL dimension of the 
same tooth in millimetres, as given in Matiegka’s publication. 
After this calibration of the image, the MD dimension was 
measured. For teeth without interproximal attrition only 
one MD dimension was evaluated. For teeth showing 
interproximal attrition, both the actual maximum MD 
dimension and the reconstructed MD dimension, corrected 
for interproximal attrition, were assessed. The results are 
given in Tab. 10.1. 

For the lower left M1 and M2 of individual P7, Ma- 
tiegka’s MD length data for both teeth match the newly 
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Table 10.1. Control 


original data control MD measurement 
individual tooth measurement of the 
BL MD MD! MD? MD° mesiodistal (MD) crown 
lower left M4 10.8 42 11.95 124 dimension in selected molars 
from Predmosti. 
Predmosti 7 lower left M2 10.8 11 11.03 
lower right M2 10 11.4 10.67 
lower left M1 10.2 WZ 11.49 11.63 
Predmosti 10 lower left M2 9.9 10.4 10.48 10.76 
lower left M3 10.2 ch Pe 10.99 
lower left M1 11 12.5) 11.97 12.29 
Predmosti 14 
lower left M2 12 12 12.24 12.46 
upper left M1 13.3 11.5 11.3 11.8 
Predmosti 3 
upper left M2 13.2 11.4 11.35 11.65 
Predmosti 9 upper right M1 13 12 12.19 


BL = buccolingual crown dimension; MD = mesiodistal crown dimension 

' tooth without interproximal wear, single MD dimension measured 

2 tooth with interproximal wear, maximum MD dimension measured 

3 tooth with interproximal wear, MD measurement corrected for interproximal wear 


Figure 10.2. Lower right M2 of Predmosti 7. Relationship 
between the sides of the rectangle reflects the original MD 
and BL measurement by Matiegka, dashed lines indicate 
the control measurement. 


measured values corrected for interproximal attrition. For 
the lower right M2 free of interproximal attrition, the 
measured MD value is, however, 0.7 mm less than that given 
by Matiegka. Fig. 10.2 shows this molar with a rectangle, the 
relationship between the sides of which reflects the 
relationship between BL and MD dimensions claimed by 
Matiegka. It is evident that for this tooth the MD dimension 
was considerably overestimated, or the BL dimension 
underestimated. It cannot be excluded that Matiegka would 
have measured the BL width of the crown at the buccal 


groove (i.e. not at the point of maximum BL width), but the 
difference is too wide to be explained in this way. 

For the lower left M1 and M2 of individual P10, the MD 
length established by Matiegka for both teeth matches the 
newly measured maximum MD value; the newly measured 
values of the MD dimension corrected for interproximal 
attrition are some 0.4 mm greater. This may be explained 
by the incorrect reconstruction of the outer crown outline 
of these two molars, in particular of M1. The MD dimension 
of the lower left M3 was lower than the value measured 
by Matiegka. It is again likely that the BL width of this molar 
was measured by Matiegka at the buccal groove, and not 
at the point of the greatest BL width. If this image is 
calibrated at the BL dimension at the site of the buccal 
groove, the maximum MD value obtained is identical to 
that given by Matiegka. 

Checking the measurements of the MD dimensions of 
selected molars from individual P14 yielded contradictory 
results. In comparison to Matiegka’s measurements, the 
lower left M1 value of the newly established MD dimension 
is slightly lower, despite sufficient reconstruction of the 
contours of the worn approximal surfaces. By contrast, for 
the lower left M2 an MD dimension 0.5 mm greater than 
that given by Matiegka was recorded (Fig. 10.3). This is 
a surprisingly large difference, as the crown of this molar 
displays a shape that permits of trouble-free measurement 
with a calliper. 

For the upper left M1 and M2 of individual P3, Ma- 
tiegka’s MD dimensions are close to the maximum actual 
MD dimensions of the crown, while the newly recon- 
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Figure 10.3. Lower left M2 

of Predmosti 14. Relationship 
between the sides of the 
rectangle reflects the original 
MD and BL measurement 
by Matiegka, dashed lines 
indicate the control 
measurement. 


structed MD dimensions are 0.2 mm and 0.3 mm greater. 
The reason for this may lie in the typical rhomboid shape 
of the upper molar crowns (especially M1), which generally 
make MD dimension measurement more difficult. Meas- 
urement of the occlusion surface on the digitised image is 
in such cases somewhat more useful than direct measure- 
ment with calipers. A similar result came from the new 
measurement of the MD dimension of the upper right M1 
of individual P9, which yielded a 0.2 mm greater dimension 
than that appearing in the original data. 


X-ray images 

Among the newly discovered documentation, there were 
a number of contact enlargements of X-ray images; these 
are not, then, the original X-ray films. These photographs 
were scanned at high resolution, and the images processed 
and evaluated. 

Two X-ray images are available of the mandible of P6, 
the first taken in a lateral projection, the second in the 
anterior oblique projection, the central beam cutting the 
angle between the frontal and sagittal planes. Unlike the 
photograph of the mandible where only the right and left 
deciduous m1 and right m? are in the occlusion, the X-rays 
also show the deciduous right i2 and c. The teeth of the 
permanent dentition, the left I1, the right 11-P3 and M1, 
appear in various stages of development. The development 
of M1 matches the stage of a complete crown (Cre), in I1 
the stage of initial root formation (Ri), in [2 the stage of 
complete crown (Crc), in the canine the stage of the 
mineralization of half the height of the crown (Cr'‘/,) and 
in the P3 the stage of completion of the buccal cusp (Coc). 
The estimated age at death of this individual is, according 
to Smith (1991), 2.7 years for both male and female; 


assuming no substantial differences in the timing of the 
tooth development between Upper Paleolithic and recent 
populations. 

Another pair of images shows the mandible of individual 
P2, and its right half in lateral projection. These are identical 
to the images contained in Walkhoff’s (1902) description of 
the maxilla and mandible of individual P2. In the X-ray 
image of the mandible, the lower right I1 and [2 were not 
set into their sockets, as they are in the photographs. The 
development of the canine matches the stage of completion 
of /, of the height of the roots (R'/,), while in the P3 root 
formation has begun (Ri), in the P4 there is a complete 
crown (Crc), in M1 there is the completing '/, of the height 
of the roots (R°/,) and in M2 the crown is complete (Cre). 
The estimated age at death of this individual according to 
Smith (1991) is 6.6 years for a male and 6.2 years for 
a female. 


Dental pathologies 

DENTAL CALCULUS 

Deposits of supra-gingival calculus occur in the great 
majority of the individuals from Predmosti —- including not 
only the adults but also juveniles (P2 and P7). In several 
cases these are considerable deposits that cover the cervical 
to medial third of the vestibular surface of almost all the 
teeth (P3, P9, P14 and P15), while in others the deposits are 
smaller (P1, P4 and P18). In a number of cases breaking off 
of the calculus that originally covered most of the teeth may 
be assumed, either during post mortem deposition or during 
the cleaning and conservation of the fossils (P7 and P10). 


DENTAL CARIES 
Of the entire sample of deciduous and permanent teeth from 
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Predmosti, only individual P4 is noted by Matiegka as 
having a defect on the occlusal surface that he describes as 
“a small hole left by decay”. It is not entirely clear whether 
he meant a carious cavity. This feature is apparent neither 
on the newly digitised negatives nor on the original 
published photographs of the lower dental arch of this 
individual. 


ENAMEL HYPOPLASIA 

Matiegka noted linear enamel hypoplasia (LEH) in in- 
dividuals P7 and P14. On the newly digitised images, LEH 
is clear in P7 on the labial surface of the lower canine, in 
the isolated I2, in the lower right I1 and in the lower left M1 
(Fig. 10.4). In the lower frontal teeth, LEH is also apparent 
on the lingual surfaces. Matiegka notes two LEH in the 
frontal teeth, and one in a molar. After careful analysis of 
all the images, it may be stated that these teeth bear the 
marks of three episodes of unspecified stress. The first and 
oldest LEH is visible on the crown of the lower left M1 and 
the lower incisor, while on the crown of the canine it is not 
apparent. The second and third LEH can be seen only in 
the frontal teeth. Fig. 10.5 shows these teeth, aligned 
according to the three hypoplastic lines. Assuming that the 
Upper Paleolithic population did not differ substantially 


in the timing and sequence of dental development from the 
modern one, then the forming of the hypoplastic defects in 
this individual may be assigned to the period between 1.5 
and 3.5 years of age (Reid and Dean, 2000; Smith, 1991). 

For individual P14, Matiegka gives one or two LEH in the 
lower canines and upper left M2. Evaluation of the 
hypoplastic defects here is made more difficult by the 
considerable deposits of calculus. In addition to these teeth, 
LEH can also be seen in the lower left 11 and I2, and on the 
lower right M1. In this individual too, at least two stress 
episodes can be distinguished; the LEH in the canines and 
lower M1 is similar to that in the preceding case. 

After a careful study of the images, the presence of LEH 
was also detected in at least two further individuals. On the 
two images of the lower jaw of individual P6, a single 
relatively broad LEH is apparent halfway up the height of 
the crown of the lower left canine (Fig. 10.6). The unerupted 
tooth is visible as a result of the post mortem damage to the 
left part of the body of the mandible. In individual P24, the 
LEH was observed on the crowns of both lower medial 
incisors, at roughly the boundary between the middle and 
incisal thirds; LEH occurs not only on the labial but also 
on the lingual surfaces of both teeth. Roughly halfway up 
the buccal surface of the upper left M1 and lower left M1 of 


Figure 10.4. Ptedmosti 7. Linear enamel hypoplasia (LEH) in lower canines and lower left M1. 
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Figure 10.5. Predmosti 7. Isolated lower right [2 (labial and lingual view), lower right canine and lower left M1. The tooth crowns 


are aligned according to the three hypoplastic lines. 


individual P2, a weak horizontal line can be observed, 
but from the image cannot be diagnosed with certainty as 
LEH. 


ALVEOLAR DEHISCENCE AND FENESTRATION 

On several images intra-vital changes in the alveolar process 
are hard to distinguish from post mortem damage. In 
individual P3, in addition to the marked vertical alveolar 


Figure 10.6. Predmosti 6. Linear enamel hypoplasia (LEH) in 
the unerupted lower left canine. 


bone loss, dehiscence and fenestration are also apparent; 
the buccal surfaces of the roots of the lower canines project 
markedly above the level of the surrounding alveolar bone. 
Similar changes can be seen in individuals P4 and P10, 
albeit only in some of the frontal teeth and to a far lesser 
degree. 


ARTIFICIAL ABRASION OF POSTERIOR TEETH 

In addition to the physiological abrasion of teeth, which 
reflects above all the composition of the diet and the means 
by which it was prepared, dental material may also show 
forms of loss of hard dental tissues that are not the result 
of food consumption. For a number of past and present 
populations, not only a wide range of intentional but also 
a broad spectrum of accidental modification of teeth have 
been recorded. Such accidental modification have been 
documented for a diverse range of culturally related 
activities (Bermudez de Castro et al., 1988; Larsen, 1985; 
Lukacs and Pastor, 1988; Molnar, 1972; Minozzi et al., 2003; 
Pindborg, 1970; Scott and Turner II, 1997; Turner II and 
Cadien,1969). 

Interproximal grooves are probably the best known 
lesions of this kind (Formicola, 1991; Frayer, 1991; Frayer 
and Russel, 1987; Ubelaker et al., 1969). The formation of 
an interproximal groove is explained by the inserting and 
movement of a foreign body in the interdental space. Just 
as the purpose of this procedure varies among different 
populations (perceived palliative effect, occasional removal 
of food remains, processing of animal or plant tissue, 
systematic interdental hygiene), so too does the type of item 
used. 

Matiegka makes no mention of artificial lesions on the 
approximal surfaces of the teeth from Predmosti. Although 
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Figure 10.7. Predmosti 4. Artificial abrasion of the buccal surfaces of posterior teeth. 


identifying the presence of interproximal grooving on the 
basis of an examination of digitised images alone is very 
difficult, it may be said that this type of abrasion very 
likely does not appear in the individuals from Predmosti. 
Interproximal lesions have also not been found in the 
newly-discovered fragments of the P21 and P26 mandibles. 

The teeth of the Upper Paleolithic population from 
Predmosti do, however, display another, very unusual type 
of artificial abrasion of the buccal surfaces of the posterior 
teeth. Such lesions of the dental hard tissues have been 
found only among individuals from the Moravian sites at 
Predmosti, Brno, Dolni Véstonice and Pavlov (Hillson, 2006; 
Matiegka, 1934; Vicek, 1991 and 1996b); to date they have 
not been recorded at any other European Upper Paleolithic 
site. This artificial abrasion was recorded by Matiegka 
among all the adult individuals from Predmosti. In two 
cases, the abraded buccal surfaces of the posterior teeth 
were only on the right side (P3 and P21), while in three 
individuals it appeared only on the left side (P5, P9 and P14). 
In a further three individuals this abrasion was observed 
on both sides, in P4 and P10 to a considerably greater degree 
in the teeth of the right side, and the reverse being true for 
individual P1. Among the juvenile individuals (P2, P6, P7, 
P24 and P25) Matiegka notes only the probable abrasion of 
the upper left M1 of P7. Among those individuals with both 


Figure 10.8. Predmosti 21. Artificial attrition of buccal surface of 
the lower right M1. 
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upper and lower teeth preserved, the artificial abrasion was 
always more marked in the upper teeth; the most affected 
posterior teeth were P3-M2, with a maximum at M1. 
Figs. 10.7, 10.1 and 10.8 show the artificial abrasion of the 
buccal surfaces of the posterior teeth of individuals P4 
and P21. 

The cause of this phenomenon is felt by Matiegka to be 
placing of small stones in the mouth, either for the purpose 
of preventing infection of the oral cavity, or aiding 
pronunciation or stimulating salivation (and therefore 
reducing thirst). The latter explanation should have 
parallels even in the recent past but cannot be verified. 
Another possible cause of such abrasion might have been 
wearing of labrets (lip ornaments). This particular type of 
piercing was used among many populations in the New 


World and is known among the Eskimo as well as among 
Central and South American tribes (Pedersen, 1955). Labrets 
were made of stone, wood, glass or walrus tusk; generally 
worn on the lower lip, the decorated section protruded out 
from the perforated skin, while a flat or concave section 
rested on the labial surfaces of teeth. Wearing of similar 
ornaments on the face has also been recorded. Pedersen 
(1955) has presented an image of a lower jaw and related 
labret adjacent to the buccal surfaces of posterior teeth. 
However, the abrasion of the labial and buccal surfaces of 
teeth is more conspicuous in such cases, and the abraded 
surfaces appear almost at the same plane. Placing of small 
stones in the mouth, for whatever reason, thus seems the 
most acceptable explanation for artificial abrasion found in 
the Moravian Upper Paleolithic specimens. 


CHAPTER 11 
Non-metric Traits in the Gravettian Human Population 
Sample from Predmosti 


Petr Veleminsky, Jaroslav Bruzek, Jana veleminska 
and Stanislav Katina 


This evaluation of the non-metric traits of the Upper Paleo- 
lithic (Gravettian) population group from Predmosti had 
four related aims: 

(1) The principal aim was to describe the biological 
variability of roughly fifty non-metric traits. Given the 
situation concerning archaeological finds of the burial area 
at Pfedmosti it can accurately be stated that the burial 
process which took place here was gradual, realised over 
a relatively short period of time. To put this more precisely, 
the skeletal material probably comes from a single pop- 
ulation (Oliva, 2001; Svoboda, 2005a). In studying human 
evolution, anthropologists are in general obliged to work 
with artificial groupings of individuals from various 
geographical regions and periods. The very fact that this is 
the largest find by numbers of human Upper Paleolithic 
remains at a single location makes Predmosti unique from 
a global perspective. 

(2) The second aim was to apply to the Predmosti skeletal 
sample Manzi’s hypostotic index of developmental stability, 
which is held to be an indicator of developmental stress 
during ontogenesis (Manzi et al., 1996), and to verify the 
sample’s value as evidence. 

(3) The third aim was to compare the Predmosti group 
to other population groups on the basis of the incidence of 
non-metric traits, and to confirm the homo-/heterogeneity 
of this Upper Paleolithic population. 

(4) The final aim was to attempt, on the basis of the 
appearance of selected non-metric traits, to test the hyp- 
othesis of a possible biological relationship between some 
of the individuals excavated from this burial area. 


The importance of non-metric traits 
in bioarchaeology and their aetiology 


Although in recent decades there has been an intense effort 
to use the new methods of molecular biology and morpho- 
metry in the field of the study of past populations, classic 
studies relying on non-metric, discrete or epigenetic traits 
are a useful indicator of the biological relationships between 
individuals or populations and also attest to evolutionary 
processes (Manzi et al., 1996; Manzi et al., 2000). From 


a certain point of view, it is possible to suggest that there 
has been a true renaissance in the use of non-metric char- 
acteristics of skeletons in recent years, in terms of their 
application to population genetics and the study of devel- 
opmental stability both in zoology (Ansorge, 2001) and the 
physical anthropology of past populations (Sutter and Mertz, 
2004; Ullinger et al., 2005; Hallgrimsson et al., 2004; Irish, 
1998). In paleoanthropology, non-metric traits are also used 
to resolve questions of the affinity of Neanderthals and 
anatomically modern humans (Stefan and Trinkaus, 1998; 
Tyrell and Chamberlein, 1998; Manzi, 2003). There has 
meanwhile been an isolated attempt to use non-metric traits, 
primarily teeth, to verify the possible biological relationship 
of three individuals from an Upper Paleolithic triple burial 
at Dolni Véstonice (Alt et al., 1997). 

The term “non-metric traits” covers a relatively broad 
and diverse group of anatomical variants; it is said, indeed, 
that there are almost two hundred such traits on the human 
skeleton (Saunders, 1989). This group is not homogeneous; 
the discrete character is not always applicable, and doing 
so is not always simple. Generally, these are the minor 
anatomical genetically determinated deviations from the 
common structure of the bones, for which a low occurrence 
in the population is characteristic. Often they are of no 
known functional significance (Résing, 1982; Hauser and 
De Stefano, 1989). 

Despite all the mentioned advantages, the practical use of 
non-metric traits remains constrained by a whole series of 
methodological difficulties (Tyrrell, 2000; Murail, 2005) - 
above all that their appearance may be dependent upon the 
age or sex of the individual (Brasili et al., 1999). For bilateral 
traits there is, moreover, the question of a possible preference 
for symmetrical/asymmetrical incidence (Corruccini, 1974a; 
Perizonius, 1979). The dependencies identified cannot be 
generalised, as the frequency of each marker generally differs 
from population to population, i.e. it can be regarded as 
population specific (Hauser and De Stefano, 1989). The 
underlying scale which determines the presence or absence 
of cranial non-metric traits is an expression of general and/ 
or local size variation in the cranium (Cheverud et al., 1979). 
It has been inferred by the study of artificial cranial de- 
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formations (Ossenberg, 1970) that non-metric traits are largely 
determined by the growth and development of other morpho- 
functional cranial components (Corruccini, 1974b; Richts- 
meier et al., 1984). This is also true of metric characteristics. 
Ossenberg (1970) has argued that changes in the shape and 
size of the cranium as a result of the stress inflicted by cultural 
deformation could lead to an increased prevalence of sutural 
bones as a genetic response to cranial plasticity (Carson, 2006). 

It should also be remembered that the discussion of the 
aetiology of non-metric traits is still ongoing. These traits 
have a genetic basis, but their appearance is influenced 
by both the external (environmental) and internal (physi- 
ological) factors. Non-metric traits are regarded as threshold 
features — each trait is an expression of a number of genes 
with an additive action, but the phenotypic manifestations 
are under the control of developmental thresholds. This 
means that polygenic complexes and epigenetic interactions 
are concurrently involved in the expression of adult 
polymorphic phenotypes (Falconer, 1965; 1981; Manzi et 
al., 2000). The expression of a trait may depend on the 
threshold height of a stimulus, which may differ for different 
environments. Thus part of a population living under 
certain conditions may differ in terms of the appearance of 
discrete traits from another part of the same population 
living under different conditions. 

Knowledge regarding the heritability of discrete traits 
comes mainly from studies in animals, this being con- 
ditioned by a shortage of suitable human material, i.e. the 
skeletal remains of biologically related persons. The ideal 
study material comprises skéletal remains from family 
tombs (Vicek, 2000; Résing, 1986; Veleminsky and Dobi- 
sikova, 2005). Suitable material may in this sense be 
afforded by the closure of recent cemeteries (Bocquet-Appel, 
1984). One of the few extensive studies in which the 
heritability of morphological variations has been confirmed 
in the human remains of related individuals has been that 
of a series of Modern period skulls from Hallstatt (Sjovold, 
1984). A clear, genetic basis was demonstrated in the 
ossicula suturae lambdoideae, ossiculum lambdae, sutura 
Jronto-temporalis, sutura metopica, torus palatinus, torus 
mazillaris, foramen parietale, and foramen mastoideum. 
A recent revision of the Hallstatt skull series employing 
maximum-likelihood variance components analysis, how- 
ever, found only a low heritability value for non-metric 
traits (Carson, 2006). 

In general it is accepted that non-metric morphological 
traits have a greater heritability than the classic metric 
variables, for which the polygenic pattern of inheritance is 
presumed (Sjovold, 1984; Hauser and De Stefano, 1989). 
Within the framework of the non-metric traits, the greatest 
degree of heritability is described for dental characteristics 
(Alt and Vach, 1998). 


Non-metric traits in the Predmosti sample 
and the methodological approach used in their 
evaluation 


The only facts relating to the numerous graves from 
Predmosti u Prerova that will be recapitulated here are those 
relevant to the interpretation of the results, as the detailed 
information is contained in other chapters. 

It is possible to assume the existence of secondary burials, 
ie. “burial twice”, as this is indicated by the non-anatomical 
positions and absence of a series of bones in the grave pits 
(Oliva, 2001; Svoboda, 2005a). Whilst various views exist as 
to the mode of burial utilized in the Predmosti area (Ullrich, 
1996; Oliva, 2001; Svoboda, 2001a; 2005a), their common 
denominator is the rejection of simultaneous deposition of 
the individuals in a mass grave, and a preference to believe 
in the gradual use of the area with primary and secondary 
burials and the possible disturbance of earlier graves by the 
later. From the foregoing it may be presumed that (a) the 
individuals buried represent the same population, and (b) 
that the area might contain the burials of biologically related 
individuals. 

This analysis could include only those individuals for 
whom the bones of the skull survived —- meaning that of the 
30 individuals found in Prfedmosti only thirteen could be 
studied here, of whom seven were adult (P1, P3, P4, P9, P10, 
P14 and P18) and six non-adult (P2, P5, P6, P7, P16 and P22). 

Physical anthropology began to take a systematic interest 
in discrete traits only in the second half of the 20" century, 
in connection with the development of genetic research 
in which non-metric skeletal traits were understood as 
a group, and their frequencies as population characteristics 
(Laughlin and Jorgensen, 1956). Prior to this, non-metric 
traits had been seen as anatomical “rarities” or curiosities. 
Nevertheless, descriptions of the small sutural bones of the 
skull (the wormian bones) are known from as early as the 
19" century (Dorsey, 1897). Another of the exceptions dis- 
playing an early interest in non-metric traits is Matieg- 
ka’s monograph on the human skeletal remains from 
Predmosti. Matiegka (1934; 1938) realised that morpho- 
logical variants are to a certain extent hereditary, and that 
they can be used as indicators of degrees of morphological 
similarity, i.e. that they can also indirectly attest to the 
biological relationship of individuals. In processing the 
Predmosti assemblage, he therefore devoted attention to 
around fifteen morphological variants; these were in the 
main the traits relating to variation in the course of the 
cranial sutures and the openings of vascular, or nerve 
junctions associated with blood vessel and nerve trans- 
mission. This was found to be of great advantage to this 
study: in cases where reading the above-mentioned traits 
from the photographs was contentious or impossible, it was 
possible to keep to Matiegka’s records. In a way, then, this 
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contribution is an enlargement and reassessing of research 
dating back three-quarters of a century, with the aid of new 
knowledge and up-to-date methods. 

The assessment was based on digitised photographic 
documentation of the skeletons (the glass plate negatives), 
from the 1930s (Veleminska et al., 2004). Evaluation of non- 
metric traits from photographs has its limitations: while the 
images are of exceptional quality, and their digitization makes 
the magnification of bone details possible, no two-dimensional 
image can replace the opportunity to read the markers directly 
from the bones. This is particularly true in terms of assessing 
the vascular and nerve rutes and bone tubercles. 

In total, fifty non-metric traits were assessed (Tab. 11.1). 
Their selection was conditioned to the character and quality 
of the documentation, the state of preservation of the skel- 
etons and the possibilities for comparison with reference 
data. As noted above, the descriptions provided in the text 
of Matiegka’s monographs (Matiegka, 1934; 1938) were also 
taken into consideration. 

For further work, the traits were divided into five groups, 
defined according to their character or function as ap- 
propriate. The authors feel the terms “non-metric traits” 
or “discrete traits” to be more correct in this connection than 
the term “epigenetic traits”, which mainly characterises the 
first group (Veleminsky and Dobisikova, 2005). These traits 
related to: 

A - skull sutures (epigenetic variants) 

B - the presence, absence or nature of the foramina — the 
outlets of vascular or nerve routes 

C - the presence, absence or nature of joint facets and their 
changes 

D - disorders of ossification, the non-junction or absence 
of the ossification centres 

E - hyperostotic activity, with the presence of osseous tori, 
tubercles, spines or bridges. 


The traits were evaluated on the basis of published defin- 
itions (Berry and Berry, 1967; Reinhard and Résing, 1985; 
Wiltschke-Schrotta, 1988; and especially Hauser and De 
Stefano, 1989). Traits were normally evaluated using 
a presence/absence scoring system. The traits were read 
three times at intervals, in order to minimize inter-observer 
error of the evaluation. As earlier studies have shown (De 
Stefano et al., 1984; Gualdi-Russo et al., 1999), results are 
often affected by this error, which may be negatively 
reflected in inter-population comparisons. 

With respect to verifying the degree of “developmental 
stress” through the so-called hypostotic index of devel- 
opmental stability (Manzi et al., 1996), traits were divided 
into hyperostotic and hypostotic. Those traits are regarded 
as hyperostotic which have an appearance conditioned by 
“increased” bone formation. Hypostotic traits, on the other 


hand, are linked to a shortage of bone tissue (Ossenberg, 
1969). 

Among the hyperostotic traits, then, are bony bridges (e.g. 
hypoglossal canal bridging), tori (e.g. the palatine torus), 
tubercles (e.g. the precondylar tubercle), as well as vascular 
and nerve rutes in the form of foramina which occur as 
a consequence of new bone formation (e.g. the supraorbital 
foramen). 

The hypostotic group included those changes relating to 
variations in the cranial sutures, i. e. to the supernumerary 
ossicles (e.g. the lambda ossicle), persistent sutures (e.g. the 
metopic suture) or incomplete apertures for vascular and 
nerve junctions (e.g. oval/spinosus foramen incompleteness) 
(Manzi et al., 1996; Hanihara and Ishida, 2001a) (see Tab. 11.3). 

The calculated hypostotic index (hypostotic score) expressed 
as a percentage is the absolute frequency of occurrence of 
hypostotic and hyperostotic traits (F = absolute frequency of 
presence) in respect of the total number of observations (N) 
(Manzi et al., 1996). The presence of a hyperostotic trait is 
included as an “absence of hypostosis”. The index was assessed 
in terms of the localisation of the trait on the skull, i.e. we 
worked with groups of facial traits and cranial vault traits. 

To compare the frequency of occurrence of non-metric 
traits between the Prfedmosti group and other population 
samples, use was made of the mean measure of divergence 
(MMD, e.g. Sjovold, 1973; Zvara, 1999). Further, a mod- 
ification of the z-test was applied - the test for difference of 
two population proportions with one side alternative - as 
proposed by Casella and Berger (2002). This is a test that 
examines the lateral incidence of non-metric traits. The 
differences presented are significant at the 5% level. 

In studying the population affinity of Paleolithic pop- 
ulations through non-metric traits, it is not possible to 
adhere to all the criteria of their selection, i.e. dependence 
on sex, age or the presence of other variations, low inter- 
/intra-observer error in evaluation (Hanihara and Ishida, 
2001b; Tyrrell, 2000). Roksandié (2000), for example, 
proposes that inter-population comparisons should not be 
undertaken even on the basis of non-metric traits evaluated 
in less than 10% of the individuals in an assemblage, or 
traits which show a low difference in variability between 
populations, that is, for example, with a variability of 10% 
or less. The osteological degree of survival and number of 
individuals from the Upper Paleolithic do not allow such 
limits to be retained. 


The incidence of non-metric traits 

in the Predmosti population 

Tab. 11.1 shows the incidence of non-metric traits, as read 
from the thirteen individuals from Predmosti. The traits are 
ordered according to type. It is clear that a number could 
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TRAIT / INDIVIDUAL 


sutura metopica 

sutura supranasalis 

ossiculum metopicum 

sutura parametopica 
ossiculum suturae coronalis 
ossiculum internasalis 

os zygomaticum partitum 
sutura incisiva 

os.medianum palatinum anterioris 
os.medianum palatinum posterior 
ossiculum epiptericum 
articulatio fronto—temporalis 
ossiculum bregmaticum 
ossiculum suturae sagittalis 
ossiculum incisurae parietalis 
os parietale partitum 
ossiculum suturae squamosae 
squama temporalis partita 
sutura squamomastoidea 
ossiculum lambdae 

ossiculum suturae lambdoidea 
os Incae 

processus interparietalis 
sutura mendosa 

ossiculum asterii 


for./inc./ supratrochleares 
for./inc./ frontalia 

foramen frontale 

for./inc./ supraorbitales 
foramen supraorbitale 
foramen zygomaticofaciale 


foramen zygomaticofaciale partitum 


foramen zygomaticofaciale absens 
foramen infraorbitale 

foramen infraorbitale partitum 
foramen parietale 

foramen parietale absens 

foramen mentale 

foramen mentale partitum 
foramen mentale absens 


facies condylaris bipartita 


assimilatio atlantis 


depressio biparietalis circumscripta 


spina trochlearis 
tuberculum marginale 
tuberculum zygomaxillare 
torus palatinus 

torus maxillaris 

depressio suprameatica 
spina suprameatica 

torus occipitalis 

processus retromastoideus 
tuberculum praecondylare 
tuberculum pharyngeum 
torus mandibularis 
processus retromastoideus 
tuberculum praecondylare 
tuberculum pharyngeum 
torus mandibularis 


Table 11.1. The incidence of cranial non-metric traits in the individuals from Predmosti. 
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not be evaluated, due to the damage to and incompleteness 
of the skulls; this is particularly apparent in individuals P16 
and P18. None of the traits could be read in all of the 
individuals. Given that this is the largest population group 
of Gravettian human from a single site, the “average 
frequency” of several traits can be regarded as a primary 
characteristic of the Gravettian population of Moravia. For 
this reason, the same metric traits were evaluated in those 
skeletons from Dolni Véstonice (DV11/12, DV13, DV14, DV15 
and DV16) and Pavlov (P1) housed at the Institute of 
Archaeology of the Czech Academy of Sciences at Dolni 
Véstonice. The incidence of some traits in these skeletons 
(including DV3) has been previously studied (Franciscus 
and Vléek, 2006). For other Upper Paleolithic fossils from 
Moravia, non-metric traits have not been systematically 
evaluated (Teschler-Nicola, 2006). 

Comparing the frequency of the traits among the people 
of Predmosti and Dolni Véstonice (Tab. 11.2) reveals 
a number of differences. While the people from Predmosti 
show sutural ossicles at the lambda region (in the sagittal 
and lambdoid sutures), such ossicles have not formed in the 


Figure 11.1. Sutural ossicle in 117 
the area of the lambda point, 

reaching the sagittal suture, 

in young female P5. 


South Moravian skulls. The people from Pavlov show a lower 
occurrence of the supraorbital/frontal foramen - the 
aperture above the upper margin of the orbit — and do not 
exhibit persistence of the metopic and infraorbital sutures. 

In order to conduct at least an approximate comparison, 
we selected comparative samples with larger numbers of 
individuals. Data set (a) comprises the data for the Epi- 
paleolithic Natufian culture of Israel (15-11 ky BP) collected 
by Bocquentin (2003), these being chronologically the 
closest to the Predmosti sample. The data on the frequency 
of traits in set (b), the archaic population of the Balkan 
Mesolithic (7-6 ky BP) are the closest to Moravia geographi- 
cally (Roksandi¢, 2000). The last data set (c) is a sample 
of the medieval Moravian population of the 9°-10™ century 
AD (Veleminsky, 2000). 

Tab. 11.2 shows the average incidence of those traits 
which could be found in at least four individuals from Pred- 
mosti, and which are also known to appear in the reference 
populations. Several conclusions may be drawn from this: 

(1) Among the Predmosti skeletons there is a relatively 
greater frequency of accessory ossification centres (sutural 


< LEGEND: 


P1;P2;P 3... Predmosti 1, Predmosti 2, Predmosti 3 ... 
+ = presence of trait 

— = absence of trait 

+ ? or—? = trait is not uniquely determined 

0 = trait could not have been evaluated 
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Figure 11.2. Gaps attesting 
to the previous presence 

of sutural ossicles in the area 
of the lambda point, the 
sagittal suture and the 
lambdoid suture, in 
non-adult individual P7. 


ossicles) at the rear of the sagittal suture and the lambdoid 
suture. This relates to the presence of the ossiculum suturae 
sagittalis, ossiculum lambdae, ossiculum suturae lambdoidea 
and ossiculum asterii. Relative to the appearance of these 
traits in other populations, these sutural ossicles are rarer 
in the Natufian (Bocquentin, 2003), particularly in the 
sagittal suture (7.5%) and around the asterion (14.6 %) or 
the ossiculum lambdae (7.5%). By contrast, in the case of 
the ossicles along the lambdoid suture an absence is rarer, 
which is also true in the sample studied. These traits may, 
despite the fact that they often occur together, be regarded 
as characteristic of the Predmosti group. 

Should a sutural ossicle appear on the sagittal suture, 
then in most cases it affects the lambda point, i.e. the 
lambdoid suture. The decision as to whether this is an 
ossiculum suturae sagitalis, ossiculum lambdae or both 
traits together is problematic; this is the case for individuals 
P5, P7 and P14. A sutural ossicle at the lambda point is, 
moreover, present in skeleton P4 (Fig. 11.1-11.4), while an 
ossicle on the sagittal suture may be presumed for P3. In 
these individuals ossicles have also formed on the lambdoid 
suture, and these are also apparent on the same suture in 
skeletons P2, P10 and P22. In addition, individuals P2, P7, 
P10, P14, and P22 have at least one sutural ossicle in the 


area of the asterion. This means that for all of the evaluated 
individuals with the exceptions of P1 and P9, there are at 
least two types of sutural ossicle present in the rear half of 
the cranial vault (i.e. in the coronal and occipital areas. The 
greater incidence of lambdoid/sagittal ossicles at Predmosti 
in comparison to the reference series has been verified 
statistically (MMD, p = 0.01; t-test, p = 0.05), and the 
difference is statistically significant. 

(2) The more frequent absence of the parietal foramen 
was also observed; this accompanies the vascular junction 
between the superficial temporal vein (vena temporalis 
superficialis) and the venous sagittal sinus (sinus sagtitalis), 
ensuring blood supply to the brain. The foramen is as a rule 
formed bilaterally on both parietal bones; its absence is 
rarer, affecting around a third of the population (Hanihara 
and Ishida, 2001a). This is confirmed in the comparative 
samples, where in the Epi-Paleolithic Natufian sample the 
foramen appears in 64.8% (Bocquentin, 2003), in the Balkan 
Mesolithic population sample in 62.7% (Roksandié¢, 2000) 
and in the medieval Moravian series in 70.8% (Veleminsky, 
2000) of individuals. In the Predmosti sample the same 
foramen was not present in five individuals (P1, P3, P4, 
P5, and P9) of the eleven assessed, i.e. in 54.5% of the 
individuals. In a further four (P2, P7, P10 and probably P14) 
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Figure 11.3. The gap left by 119 
a sutural ossicle in the area 

of the lambda point, in older 

male P14. 


Figure 11.4. Sutural ossicle on 
the lambdoid suture in older 
female P4. 
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it appeared on only one of the coronal bones. The usual _ present in five skulls, i.e. 42% (N = 12) (P1, P2, P6, P7, and 
bilateral arrangement was present in just two of the eleven P19) (see Matiegka, 1934). 
individuals, i.e. less than a fifth. These values are statistically (4) The supra-orbital foramen is a accessory aperture above 
significantly different from the population means in the _ the orbit, accompanying vascular and nerve junctions. 
comparative populations (x?-test, p= 0.05; MMD, p=0.01). _It was found to be present in two-thirds of the skulls (P1, 
(3) For several of the individuals from Predmosti (P3, P4, P3, P5, P6, P9, and P22). The presence of this outlet is not 
P5, P9, P10, and P14) Matiegka observed an atypical course unusual in archaic populations, but a simple notch (the 
of the sulci (or furrows) along the venous sinuses, and in supraorbital notch) occurs more commonly. In the Epi- 
particular a diversion of the sagittal sinus to the rightofthe Paleolithic Natufian sample the foramen appears in 26%, 
median level. From the point of view of functional anatomy, and in the Great Moravian population in 40%, of individuals. 
this situation may be placed into the context ofthe absence __A supraorbital notch on the upper edge of the orbit was of 
of the parietal foramen. Given the anatomical position, itis | course present at the medieval cemetery in 85-90% of 
also possible to consider an indirect relationship to the individuals (Veleminsky, 2000). Comparison revealed that 
presence of supplemental sutural ossicles in the rear section _ the occurrence of the supraorbital foramen was statistically 
of the sagittal suture, or its atypical course (e.g. P5 and P14). —_ significantly lower at Predmosti (MMD, p = 0.01; t-test, 
The usual course of the imprint of sinuses furrows was p= 0.05). Given that it was necessary to work from Matieg- 


Table 11.2. Mean incidence of selected non-metric at P*edmosti and in three other populations. 


PREDMOSTI Reference Reference Reference Reference 
frequency A frequency B frequency C frequency D 
Upper Paleolithic Epi-Paleolithic Mesolithic Medieval 
TRAIT Adult Subadult Total (Doini Véstonice, (Bocquentin, (Roksandié, (Veleminsky, 
Paviov) 2003) 2001) 2000) 


o N re) N fe) N % fe) N % fe) N % o N % oO N % 
Metopic suture persistence 0 6 2 5 2 1 18.2 0 6 0 23 297 re 4 
Infraorbital suture 


persistance + S 1 1 5 5 100 0 2 0 109 139 78.4 
Coronal ossicle 0 3 0 3 0 6 0 0 Fd 0 ij 69 10.1 0 62 0 4 151 2.6 
Ossicle/s at bregma 0 5 0 5 0 10 0 0 6 0 0 94 0 ae Se 
Sagittal ossicles 2 6 1 a 3 10 30 0 4 0 6 80 75 13 180 7/2 


ossicle at the lambda 

(Apical bone) 

inca bone 0 5 0 5 0 10 0 0 6 0 6 90 6.7 3 244 1.2 3 244 5 
Lambdoid ossicles (ossa 


1 5 2 5 3 10 30 0 4 0 13 89 14.6 8 33 24.2 20 99 202 


nd 4 6 4 4 8 10 80 1 1 100 37 75 49.3 16 62 25.8 133 175 76 
suturae lambdioideae) 
Ossicles at asterion 2 4 3 4 5 S  €2.5 1 2 50 12 of 23.0 10 109 9.2 
Biasterionic suture (Sutura 0 4 0 5 0 6 0 0 p 0 9 95 24 3 140 24 
mendosa) 
BHpraC a Hat ek ante) 4 6 @2 % FY oo % &  & io 242 253 95.7 
notch/foramen 


pupIGID ia et i eytal 3 6 3 3 6 9 66.7 1 5 20 25 97 258 9 66 136 86 218 395 


foramen 

Infraorbital foramen 3 3 1 1 4 4 100 1 1 100 115 115 100 
Parietal foramen 2 6 3 5 5 11 465 2 4 50 SF 88 64.8 42 Gf G27 31 %65 7OS 
Mental foramen 8 8 4 4 12 12 100 4 4 100 75 81 92.6 250 251 99.7 
Marginal tubercle 4 4 0 0 4 4 100 5 5 100 45 80 56.3 30 so 90.9 17 ‘181 72.7 
Palatine torus 0 4 1 2 1 6 167 0 3 0 ¢ SS 74.1 44 221 19.9 
Maxillary torus 0 5 0 2 0 7 0 0 4 0 1 88 13 12 46 26.1 4 201 2 
Precondylar tubercle 1 2 0 3 1 5 20 1 3 333 2 41 4.9 8 161 5 


Legend: 

1 — Natufian Epi-Palaeolithic series from Israel (15-11 ky BP; Bocquentin, 2003) 

2 — Mesolithic population sample from the Balkans (7-6 ky BP; Roksandié, 2000) 

3 — Early Medieval population from Central Europe (9th-10th century AD; Veleminsky, 2000) 
© = occurrence of trait 

N = number of evaluated individuals; % = population occurrence 
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Table 11.5a. Hypostotic scores for individual non-metric traits selected by Manzi et al. (1996; 2000) for the data set from Predmosti. 
For conservation reasons it was not possible to assess traits localised on the basis of the skulls in our material (traits marked “B”). 


hyperostotie’ PREDMOSTI DOLNI VESTONICE. PAVLOV 
GROUP TRAIT hypostotic . “ ae ee : . os s 
Al Frontal grooves (FRG) hyper 2 3 1 30.3 2 4 2 50 
A2 supraorbital notch/foramen (SNF) hyper 7 9 2 22.2 6 6 0 
A3 Marginal tubercle (MRT) hyper 4 4 0 0 5 a 0 
A4 Infraorbital suture persistence (IOS) hypo 5 5 5 100 0 2 0 
A5 Zygomaxillary tubercle (ZMT) hyper 0 3 3 100 0 3 3 100 
A6 Palatine torus (PLT) hyper 1 6 5 83.3 0 3 3 100 
B1 Pharyngeal tubercle (PHT) hyper 0 1 1 100 1 1 0 0 
B2 Oval/spinous foramen incompleteness (OSF) hypo 0 0 — _ 0 0 _ _ 
B3 Hypoglossal canal bridging (HCB) hyper 0 0 _ _ 0 0 _ _ 
B4 Paracondylar process (PCP) hyper 0 0 _ _ 0 2 2 100 
B5 Squamomastoid suture persistence (SMS) hypo 0 1 0 _ 2 4 2 50 
C1 Metopic suture persistence hypo 2 11 2 18.2 0 6 0 
C2 Ossicle/s at bregma (OBR) hypo 0 10 0 0 0 6 0 
C3 Epipteric bone/s (EPB) hypo 0 0 _ _ 0 0 _ _ 
C4 Sagittal ossicle/s (SGO) hypo 3 10 3 30.3 0 4 0 
C5 Ossicle/2 at lambda (OLB) hypo 3 10 3 30.3 0 4 0 
C6 Lambdoid ossicle/s (LBO) hypo 8 10 8 80 1 1 1 100 
C7 Ossicle/s at asterion (OAS) hypo 5 5 62.5 1 2 1 50 
C8 Parietal notch bone (PNB) hypo 0 _ _ 0 2 0 0 
Cg Suprameatal spine and depression (SSD) hyper 3 0 0 4 5 1 20 


Legend: 

n = number of evaluated individuals 

F = absolute frequencies of presence 

N = number of observations 

HS = Hypostotic scores 

HS (%) = percentage frequencies of HS 


PREDMOSTI 
TRAITS 
F N HS (%) 
A 1-6 Face 19 30 56 
B 1-5 Base 1 Z 50 
C 1-9 Vault 24 62 31.1 
Legend: 


F = absolute frequencies of presence 
N = number of observations 
HS (%) = percentage frequencies of HS 


ka’s observations, and to facilitate comparison with the new 
results, the existence of a foramen frontale or foramen 
supraorbitale was not differentiated. 

In the cases of the foramina and vascular imprints, where 
these could not be read from the photographs the morpho- 


Table 11.3b. Total hypostotic 


DOLNI VESTONICE, PAVLOV 
scores for population samples 


F N HS (%) from Piéedmosti and South 
13 23 41.7 Moravia. 
7 50 
30 Pag es 


logical description of Matiegka (1934) was deferred to. 
Given the size of the sample, the biological ages of the 
individuals at death were not taken into account during the 
assessment. All four of the non-metric trait frequencies 
discussed may be regarded as characteristic of this pop- 
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ulation group. Given their anatomical functions and 
locations, a linkage between these traits appears likely. The 
atypical arrangement of the imprints of the course of the 
vascular sinuses may correlate to the absence of the parietal 
foramen, which accompanies the vascular junction en- 
suring communication between the sinuses and the extra- 
cranial areas, with the atypical course of the sagittal suture 
and the appearance of sutural ossicles in these areas. 


The hypostotic index of developmental stability 


A decade ago Manzi and his colleagues (1996) proposed the 
calculation of the “hypostotic index of developmental 
stability”. As noted above, hypostosis is defined as a lack of 
osseous development, the arrested morphogenesis and 
retention of immature features; it is related to the mechanical 
stress suffered by bone structures during the early stages of 
growth and development (Manzi et al., 2000). Hyperostotis 
is an expression of a non-pathological excess of ossification. 
The index provides indirect information as to the extent of 
the developmental, non-specific stresses to which a given 
population group was exposed. Hypo- and hyperostosis can 
thus be considered markers of “ontogenetic stress”, inasmuch 
as these conditions represent the epigenetic outcome of 
dynamic responses to general and/or local perturbations to 
the morphogenetic pattern (Manzi et al, 2000). 

This evaluation included around twenty non-metric traits 
(Tab. 11.3). Through the use of hypostotic scores (HS), two 
groups of non-metric traits were characterised: traits of the 
facial region (A1-6) and traits of the cranial vault (C1-9). 
For the traits of the facial region, the summary hypostotic 
score is 56%, while for traits of the cranial vault it is only 


Figure 11.5. Comparison of 80 
Predmosti to other sites on the 
basis of the hypostotic index, 70 


for the traits of the facial 
region and cranial vault 
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31.1%. The lower the HS value, the greater the likelihood 
that development continued in an optimal fashion, i.e. the 
smaller the role likely to have been played in development 
by environmental stresses. 

In order to interpret the HS values obtained, they were 
compared to the HS data presented by Manzi for various 
fossil human populations (Manzi et al., 2000); specifically, 
the Predmosti data were compared to these other sets: 

(1) Middle Pleistocene hominids (Petralona, Kabwe, 
Atapuerca) 

(2) Italian Neanderthals of the Late Pleistocene (Saccopa- 
store, Monte Circeo) 

(3) Upper Paleolithic sample from Dolni Véstonice and 
Pavlov 

(4) Epi-Paleolithic Natufian sample from the Near East 

(5) Balkan Mesolithic 

(6) medieval Slavs of Central Europe. 


A glance at Fig. 11.5 reveals that the total hypostotic score 
(HS) at Predmosti is clearly lower than that for the Italian 
Late Pleistocene Neanderthals but higher than that of the 
population samples of anatomically modern human from 
later periods. By contrast, the South Moravian Gravettian 
group from Pavlov has a total HS almost identical to that of 
all the chronologically later groups. Differences exist 
between the representatives of the Middle Pleistocene 
hominids, i.e. those from Petralona, Kabwe and Atapuerca; 
all, of course, nevertheless have total HS values lower than 
the Italian Neanderthals. The hominids are not, on average, 
conspicuously different from the anatomically modern 
populations, including that from Predmosti. It would only 
be a slight exaggeration to say that the level of devel- 
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Table 11.4. The occurrence of selected non-metric traits in skeletons P4, P5 and P18. 


TRAIT / INDIVIDUAL Predmosti 4 Predmosti 5 Predmosti 18 
sutura metopica 1 2 1 
ossiculum metopicum 1 1 1 

sutura parametopica 1 1 1 1 1 1 
ossiculum suturae coronalis 1? + 1 1 0 0 
ossiculum bregmaticum 1 1 

ossiculum suturae sagittalis 1? 2 

os parietale partitum 1 1 1 1 0 0 
ossiculum lambdae 2 2 2 0 
ossiculum suturae lambdoidea 2? 2 2 1 0 0 
os Incae 1 1 0 
ossiculum asterii 1? 1 0 0 
for./inc./ supraorbitale 2 2 2 1 1 
foramen frontale 1 1 1 1 0 0 
foramen supraorbitale 1 1 1 1 1 
foramen parietale absens 2 2 2 0 0 
the deviation of vascular sagittal weir to right side 2 2 0 
foramen mentale 2 2 2 2 2 2 
depressio biparietalis circumscripta 1 1 1 1 

torus occipitalis 1 1 0 
processus retromastoideus | 1 1 1 1 0 0 


opmental stress expressed by the total hypostotic score was 
greatest among the Late Pleistocene Italian Neanderthals, 
both in comparison to the Middle Pleistocene hominids and 
the populations of anatomically modern humans. From the 
Upper Paleolithic onwards, a slightly falling trend in HS is 
apparent. 

There are, however, differences between the HS values for 
the traits of the cranial vault and those of the facial region. 
From the graph it is possible to define two antagonistic trends. 
While the HS values for the facial region (with the exception 
of Petralona) more or less increase towards the present — the 
lowest HS being among the Italian Neanderthals -, in the 
case of the traits of the cranial vault the HS falls towards 
the present. The hypostotic traits of the cranial vault therefore 
have a pronounced influence on the total HS values. These 
results support the conclusions of Manzi et al. (1996; 2000). 


Verification of the possible biological 
relationship of individuals 

The chance that the grave pit at Predmosti might contain 
biologically related individuals, and that it might be possible 
to study their “kinship” through osteological variants was 
recognised even by Ma&ka, as Matiegka states (1934: 17): 


“It may be assumed that the persons resting here had some 
kind of kinship, that they were members of some kind of 
Jamily, as Maska adjudged, and not only because they were 
interred together and include adults and children of various 
ages, but in particular because several individual or even 
directly rarer, osteological traits appear in several skeletons.” 


The final aim of this contribution is to verify or rebut the 
earlier hypotheses regarding the biological kinship between 
some of the Predmosti individuals, on the basis of the non- 
metric traits. It is necessary to emphasise that in the field 
of the study of past populations, biological kinship can as 
yet only be assessed on the basis of archaeological finds 
contexts, and degrees of morphological similarity, or on the 
basis of DNA analyses (Slavec, 2005). The greatest value as 
evidence is that of non-metric traits: the rarer the incidence 
of a trait in the population, the greater its value in this sense 
(Sjovold, 1984; Bocquet-Appel, 1984). The approach of 
verifying biological kinship through discrete traits was 
applyed by Vléek (1991) for an Upper Paleolithic triple 
burial at Dolni Véstonice. He assumed genetic connections 
between the three simultaneously buried individuals (DV13, 
DV14, DV15) on the basis of several uncommon traits in the 
skull (e.g. aplasia of the right cranial cavity), the shoulder 
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blade and the clavicle (the curvature of the body and double 
edge of the upper margin of the shoulder blade). His 
conclusions were subsequently supported by an analysis 
of dental variants (Alt et al., 1997). It is essential to bear in 
mind that the analogous appearance of morphological 
variants which are rare in the population provides infor- 
mation as to the degree of morphological similarity, i.e. only 
suggests biological kinship, and does not establish it. The 
same is true for the Predmosti sample in terms of the 
frequency of incidence of several non-metric traits. 

Recently, Zilhao and Trinkaus (2002b) have revived the 
issue and proposed kinship between the Predmosti in- 
dividuals, without however examining questions of taphono- 
my, i.e. the simultaneous burial of the individuals. Because 
we know that this was not a mass grave, investigating a direct 
affiliation between the buried individuals loses its meaning, 
and the generational relationship between individuals 
cannot be estimated on the basis of age at death. Never- 
theless, the presence of several biologically related in- 
dividuals in the grave may be assumed. 

Biological kinship has been discussed mainly in con- 
nection with an adult female (P4), a young female (P5) and 
a male (P18); it has been suggested that they might be 
a mother (P4) with her daughter (P5) and son (P18; see Fig. 
11.2). This stems from the hypothetical model of “repro- 
ductive potential”, which is based on the assumption that 
females give birth to their first offspring at around 16 years 
of age, and later give birth at intervals of one to four years. 
The oldest female (P4) could thus be the mother of the 
youngest female (P5) and of the non-adult male (P18; Zilhao 
and Trinkaus, 2002b). 

Given the state of preservation of individual P18, it is not 
possible to assess most of the discrete traits, so the two 
females (P4 and P5) are the subject of the comparison here 
(see Tab. 11.4). Of the assessed traits that might be considered 
useful as kinship indicators, i.e. those that occur only rarely 
in a population, only the ossicles in the area of the lambda 
point were present in both cases. Matiegka (1934) also 
mentions the absence of the foramens parietalia and the 
deviation of the vascular sagittal vein to the right, but of 
course these traits cannot be reliably verified from the photo- 
graphs. The same traits, however, appeared in other indivi- 
duals from Predmosti (P1, P3, P9, P10, and P14), meaning 
that they may be taken rather as characteristic of the whole 
population group. In view of these facts, kinship cannot be 
ruled out, but there is insufficient evidence to confirm it. 


Conclusion 

Taking the results of the studies of the non-metric traits in 
the Gravettian population from Predmosti together, it can 
be stated that the group shows a statistically greater 
occurrence of sutural bones in the rear parts of cranial vault 
(the sagittal and lambdoid sutures), especially in the area 
of the lambda point (sagittal ossicles, the ossicle at lambda, 
lambdoid ossicles, ossicles at asterion). Further, the absence 
of the parietal foramen and atypical arrangement of the 
furrows of the vascular sinuses on the inside of the brain 
case are typical. This relates above all to the diversion of 
the sagittal sinus to the right of the median line (Matiegka, 
1934). The existence of all these traits may be mutually 
linked. At Predmosti there was also a demonstrably higher 
occurrence of the supraorbital foramen. All of the above 
mentioned traits may be regarded as characteristic of this 
population group. 

The hypostotic score (HS; Manzi et al., 1996), which 
reflects the degree of developmental stress to which the 
Predmosti populations was exposed, is markedly lower in 
comparison to the Late Pleistocene Italian Neanderthals, 
but higher than that in the population samples of anato- 
mically modern human in later periods. In comparison to 
the latter the South Moravian Gravettian has more or less 
identical total HS values to the HS of modern populations. 
The results show that the level of “developmental stress” is 
highest for the Late Pleistocene Italian Neanderthals, and 
that there is a declining trend from the Upper Paleolithic 
onwards. These results accord with the opinion of Manzi 
(2006), who presumes a higher degree of hypostosis 
(developmental stress) among Neanderthals, concentrated 
in the postero-lateral regions of the cranial vault, in com- 
parison with early and recent populations of anatomically 
modern human. Contrary opinions do of course exist 
(Trinkaus, 2006). 

Finally, the biological kinship within the Predmosti 
skeletal sample that has been assumed by some scholars 
(Zilhao and Trinkaus, 2002b) can neither be confirmed 
or refuted. 

Summarising all these results, it may be said that from 
the point of view of the appearance of non-metric traits, the 
Predmosti individuals form a relatively homogeneous 
group, which reflects more the character of the small 
population of Gravettian hunters - with a possible expres- 
sion of the founder effect — than a group similar to a nuclear 
family with direct kinship ties. 


CHAPTER 12 
The Anthropological Find 
of the Predmosti 26 Lower Jaw’ 


Emanuel Viéek (7) 


New information as to the biological characteristics of the 
fossil human finds from Predmosti near Prerov is limited 
by their loss as a consequence of dramatic events at the 
close of the Second World War. Within the framework of the 
variability and structure of the human population of Europe 
during the Upper Paleolithic, two measurable and morpho- 
logically separate entities or types may be distinguished, 
within the range of variation (Vléek, 1967; 1970; 1991; 1992; 
1996a; 1997). These are the human types represented by 
the individuals found in the Abri Cro-Magnon at Les Eyzies 
in the Dordogne (France), distributed mainly in the west 
and south-west of Europe, and the type whose earliest 
known representative is the Brno II find, which have an 
affinity with a series of human fossils from Gravettian 
Moravia. Like several of the individuals from Dolni 
Véstonice (DV11, DV12 and DV16) and Pavlov (P1), it is to 
this eastern form of Gravettian hunters that the finds from 
Predmosti and Sungir in Russia (Vléek, 1991; 1997) belong. 
A certain morphological continuity in the biological 
characteristics of the inhabitants of Moravia in the 
Gravettian can be traced in Central Europe through the 
Magdalenian and into the Neolithic (Vléek, 1991; 1997). The 
aim of this contribution is to provide supplementary 


anthropological information regarding the find of lower jaw 
Predmosti 26, which escaped a dire fate and survived the 
war. 


Authentication of the fossil find 


The find is part of the lower jaw of an adult individual, 
probably of the female sex, which we were able to describe 
on August 25" 1952 and supply with the necessary doc- 
umentation. According to J. Skutil, who loaned us the fossil, 
this find was among the remains in the “mass grave”, but 
did not belong to any of the skeletons uncovered by K.J. 
Maska and passed by him for processing to J. Matiegka 
(Matiegka, 1934). Matiegka states (1934:67) that 


“subsequently Dr. Skutil handed over to me the fragment 
of a lower jaw, the singular colour of which indicated that 
it came from the remains deposited in the mass grave. It 
is part of the right half of the body of the jaw, with both 
premolars and three molars.” 


Skutil published photographs of the find (Skutil, 1940: Fig. 
32) without providing any further details relating to the 


Figure 12.1. Ptedmosti 26. Lateral aspect (Photo: P. Veleminsky, 
P. Trefny). 


Figure 12.2. Predmosti 26. Medial aspect (Photo: P. Veleminsky, 
P. Trefny). 


’ Adapted by the editors on the basis of manuscript notes. 
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Figure 12.3. Predmosti 26. Occlusal aspect (Photo: P. Veleminsky, 
P. tretny). 


discovery. From the information available it seems that this 
was a find from prior to 1934, when Matiegka’s monograph 
was published.® It can be assumed that this lower jaw might 
eventually be shown to be that found at the site of Abso- 
lon’s find of the Predmosti 27 skeleton (Absolon, 1929) in 
1930 by L. Novak (Svoboda, 2005a).° 


State of preservation 


A fragment of the right half of the mandible with premolars 
and molars (Figs. 12.1-3). At the front the jaw is broken 
vertically at the dental alveolus of the right canine. The right 
mandibular ramus is broken obliquely behind M, such that 
the angulus mandibulae is missing. The entire fragment is 
70 mm long. The teeth are well preserved, and there are 
fissures at the roots of P, and P,. Grey in colour. 


Description 

The height of the fragment is moderate, while the overall 
size of the mandible is small. Mental foramen is located 
between the P,-M, 13 mm from the alveolar edge. It pos- 
seses a transversely oval shape, measuring 6 x 3 mm. The 
lateral aspect of the mandible lacks any remarkable 


Table 12.1. Measurements of the Predmosti 26 mandible 
(in mm). 


Dimension Height Width 
Between C-—P1 30 ce 
In the height of the foramen. m. (P2 — M1 ) 27 13 
Between M1 — M2 26 13 
Between M2 —- M3 25 14.5 
Behind M3 26 15 


Figure 12.4. Predmosti 26. Radiograph of the mandible in 
anterio-posterior view, taken at the II"4 Stomatological Clinic by 
Prof. Neuwirt, August 1952. 


features. On the medial aspect, the mylohyoid line is well 
formed. Digastric fossa of the mandible is deeply formed, 
the sublingual fossa is shallow. The base of the jaw rocks. 


Dimensions 
The basic dimensions of the mandible are given in Tab. 


Table 12.2. Measurements of ones crown length crown width crown height 
(ele) 

ne wiles . ees 1 — mesio-distal bucco-lingual buccal lingual 

the Predmosti 26 lower jaw 

(in mm). P1 7 8 6 4.5 
P2 7 9 5 5 
M1 10.5 11 4 5 
M2 10 10.5 2 2 
M3 11 11 Oo. 6 


8 Editor’s note: In the 1960s and 1970s all trace of this fossil in the Moravian Museum was lost, and it is therefore listed in the Catalogue of fossil 
hominids as destroyed (Vléek, 1971b; Jelinek and Orvanova, 1999). The fossil reappeared in the Moravian Museum only very recently, with 
the description “Ptedmosti A 17088” - as the bone was described after 1952, as it does not appear on photographs dated before this year. 

9 Editor’s note: The jaw known as Predmosti 30, bearing “cut marks” (signs of decarnation) may eventually prove to belong to individual 
Predmosti 27, as may a femur (Absolon, 1929; Ullrich, 1996; contra Oliva, 2001). 


THE ANTHROPOLOGICAL FIND OF THE PREDMOSTI 26 LOWER JAW 


12.1. The height dimensions are consistent with those 
published by Matiegka (1934), however, the depth mea- 
surements are substantially higher. 


Figure 12.5. Predmosti 26. Radiograph of the mandible in 
posterio-anterior view, taken at the II"¢ Stomatological Clinic by 
Prof. Neuwirt, August 1952. 


The teeth 
P,- occlusal surface is worn, and the dentine is slightly 
exposed 


P,— occlusal surface is quite worn with a buccal inclination 
of the wear facets, dentine is slightly exposed. The 
tooth is not correctly placed in its socket (about 3 mm 
above the occlusal plane) 

M, - occlusal surface is worn and almost flat, wear facet 
exhibits a buccal inclination, the dentine is exposed 
in all five cusps 

M, —the tooth is less worn, buccal supporting cusps are 
more affected 

M,- buccal cusps are slightly worn, the lingual cusps 
remained almost unaffected by attrition. 


Both M, and M, have five cusps, M, is four-cusped. Overall, 
the occlusal surfaces are inclined buccally. Since the teeth 
cannot be removed from their sockets, only the crowns 
were measured directly (Tab. 12.2). Surprisingly, there are 
differences of 0.5-1 mm between these and Matiegka’s (1934: 
67) measurements. The number, size and shape of the roots 
can be evaluated on radiographs (Figs. 12.4 and 12.5). 


New Information 


CHAPTER 13 
The Predmosti Area: 
Spatial Structure, Stratigraphy and Chronology 


Jiri Svoboda 


The spatial structure of the Predmosti area 
Among the various timely descriptions of the original ap- 
pearance of the site, the brief and evidently most accurate 
characteristics was given by J. Knies (1927: 106): “The form 
of the elevation originally comprised a crest-shaped and 
saddled rocky outcrop of Devonian limestone, from which 
high above rose two rocky formations, of which the northern 
was called Hradisko and the southern Skalka.” 

While, however, the limestone core of Hradisko was (and 
still is) to a great extent covered in loess, Skalka (which was 
quarried of during the 19" century and the archaeologists 
did not know it from their own experience) was originally 
a rather imposing rock formation, inclining gradually to 
the north (Maska, diary), but evidently facing the Be¢va 
valley in the south with steep and rocky slope, “higher than 
the church tower in Predmosti” (Maska, 1894a). 

Today, with the passage of time and more than a century 
of research (Tab. 13.1), the Predmosti area can be spatially 
structured into several setthkement concentrations (Fig. 13.1). 
All the anthropological finds come from site la; the other 
locations are mentioned here to provide general orientation. 


SITE IA 
During the period in which the archaeological excavations 


Table 13.1. Summary table of the main excavators 
at Predmosti. 


Excavator Years 

Jindfich Wankel 1880-1882, 1884, 1886 
Karel J. MaSka 1882-1884, 1889-1895 
Jaroslav Kivana 1889 

Martin Kriz 1894-1897 

Jan Knies especially 1923 

Karel Absolon 1924-1935 

Hermann Schwabedissen 1943 

Karel Zebera et al. 1952-1954 


Bohuslav Klima 1971-1973, 1975-1976, 1982-1983 


Jifi Svoboda et al. 1989-1992, 2002, 2006 


culminated, the investigated part of the Upper Paleolithic 
site la spread out fan-like to the west and north of the 
original Skalka rock, while the south-eastern and eastern 
parts were already mined out, and to the north there were 
mineral springs and marshland. A misty idea of the skeletal 
remains of great fauna from these, already vanished parts 
of the site is perhaps afforded only by a report of the “great 
bones of giants”, so numerous that as early as in the 16" 
century they made an impression on Jan Blahoslav. From 
the 19" century there are a series of further reports of how 
mammoth bones were exploited for industrial use, but some 
of them also for scientific goals to the University of Vienna, 
for example (Wankel, 1892: 12; Maska, 1894a; diary: 58; 
Skutil, 1951). 

The first researchers, Wankel in 1880 and MaS&ka in 1882, 
found a profile carved by two arch-shaped cuts. To the 
south, a “basin over 20 m deep” opened up beyond the mined 
out Skalka rock (Maska, 1894a), while to the north J. Chro- 
meéek dug a clay pit “with projecting tusks and mammoth 
limbs” (Ma&ka, 1895b: 167). 

This situation was drawn in fairly similar sketches by 
both Masgka (diary I, 1882: 772-113) and F. Koudelka (repro- 
duced by Skutil, 1951: 76). The first area of scholarly interest 
for Wankel and Maska (and episodically for J. Klvana, 1889, 


Table 13.2. Prerov — Predmosti, summary table of C14 datings 
(uncalibrated). 


Sample Site—context date BP 

GrN-6801 Predmosti ib, excavation 1975, 6 870 + 250 
Pavlovian 

GrN-6852 Predmost! ib, excavation 1975, 26 320 + 240 
Paviovian 

GrA-32583 Predmosti Ib, excavation 2006, 26 780 + 140 
lower layer — Paviovian 
Predmosti ib, excavation 2006, 

riche upper layer — Willendorf—Kostenkian or ani nes 

OxA-5971 Predmosti ll, 1992, layer 4, 25 0AO + 320 
Pavlovian 

GrA-29085 Predmosti Ill, excavation 1984 46 800 + 90 


— contaminated? 
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Figure 13.1. General plan of Predmosti, showing the location 
of the limestone outcrops of Skalka and Hradisko (grey circles) 
and the archaeological sites Predmosti I-III. 


and V. Havelkova) was the northern clay pit, which was 
better accessible for excavation than the open cast mine, 
lined by deposits of rubbish and scree. It was in this 
direction, i.e. roughly from north to south, following the 
western edge of the former Skalka rock, that Maska 
proceeded until 1894, when he was (unwillingly) replaced 
by Kriz. The latter then continued research on Chrome- 
cek’s and Dokoupil’s plots. Direct reports of the individual 
researchers (Chapter 3) suggest, nevertheless, that the 
character of the site changed slightly from a more structured 
settlement located to the north of Skalka, with regular 
hearths and bone and artifact accumulations around, into 
areas of extended mammoth bone dumps, with ash grounds 
and less numerous artifacts to the south and west of Skalka. 


It was in this area that MaSka discovered the main ac- 
cumulation of human skeletal remains in the August of 
1894 (Fig. 13.2). 

After that, the interest of leading Moravian scholars 
declined for a long time, despite the fact that the site was not 
exhausted and a larger-scale industrial extraction of loess 
has been initiated. It was only in the 1920s that Absolon 
returned to this “classic” area, which by this time was at 
a critical juncture: from the opposite direction, i.e. from the 
west, advanced the large brickwork of K. Prikryl. The esti- 
mate of the spatial extent of the cultural layers made by Kriz 
(6,700 m?) was increased by Absolon to a full 10,000 m2. 


SITE IB 

South-west and west of Skalka lies another, evidently in- 
dependent, setthkement concentration that remains partly 
protected to this day by the Predmosti cemetery. At the end 
of the 19" century there was a long and narrow field 
reaching to the former edge of the cemetery, which 
Chromeéek did not want to allow MaSka to investigate, so 
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Figure 13.2. General plan of sites la-b, showing the areas 
excavated by the individual investigators and location of the 
paleoanthropological finds. Full point — relatively certain 
location; empty point — generally estimated location. 
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that only the north-eastern band was investigated in 1895 
by (the more solvent) Kriz. 

After Chromeéek’s death in 1911 the plot was purchased 
also by Prikryl, who intended to expand the loess extraction 
here. Its south-western part was, however, covered by the 
extended Predmosti cemetery in 1913-1914. Consequently, 
archaeological layers were preserved beneath the current 
cemetery wall, making this site a point of stratigraphic 
revision, further excavation, and, finally, protection of the 
site by an exhibiton pavillon (H. Schwabedissen in 1943, 
B. Klima in 1971 and J. Svoboda in 1992, 2002 and 2006). 


SITE IT 

The northern part of the Pfedmosti area is dominated 
by the second limestone outcrop, Hradisko, covered by 
loess sediments. This space was disturbed early in the 
20 century, during the intensive industrial extraction of 
loess by Prikryl and others, and it is important rather for 
the Middle than the Upper Paleolithics. Therefore, already 
in the first acquisitions of artifacts by Absolon in the 
1920s and 1930s, a growth of the evidently Middle Paleo- 
lithic collections has been evident. It was further confirmed 
by the excavations of H. Schwabedissen in 1943 and 
K. Zebera et al. in 1952-1953. In 1989-1992 we expanded 
investigation of this area in space. Contrary to site 1, human 
settlement has been dated here predominantly to the last 
interglacial and the early glacial (OIS 5, the Taubachian), 
with less significant Gravettian layers above (Svoboda et al., 
1994; 1996). 


SITE III 

Evidence for Gravettian setthement also extends to the south, 
to the littoral of the original Beéva river. This zone has been 
investigated through rescue actions in 1982-1983 and 2005, 
and through controll trench in 2006. However an important 
Upper Paleolithic artifact concentration was excavated 
during the first two seasons only (Klima; 1984, 1985), when 
it yielded a collection of microblade industry, made pre- 
dominantly of radiolarite, and a decorated retoucher of ivo- 
ry. The C14 date obtained from a bone from 1983 season in 
2006, was probably contaminated during the storage, and 
it is too recent (Tab. 13.2), new datings are expected. 

A revision trench in 2006, located in peripheric part of 
site III, reached the depth of 3.2 m. It is composed of 
subrecent and recent anthropogenic deposits, loess showing 
cryogenic structure in the middle, and clayish deposits 
with evidence of congelifluction at the base. Mammoth 
bones and their fragments were located at the base of 
the loess, together with a relatively rich malacofauna, 
evidencing cold glacial climate in general, but also moister 
condition at this particular findspot (Kovanda in Svoboda 
et al., 2007). 


The stratigraphy of the Predmosti area 

THE OVERALL STRATIGRAPHY OF THE AREA 

Both outcrops of the Devonian limestone at Predmosti are 
surrounded by a body of clayish sediments and silts of 
Tertiary age at the base, overlain with fluvial sandy gravels, 
lacustrine marls and calcareous tufa, and, during the 
Pleistocene, superposed by several cycles of loess, including 
paleosol horizons, eolian sand, solifluction layers and 
anthropogenic sediments (Zapletal, 1929; Klima, 1973; 
Macoun, 1982; Svoboda, 2001a). 

The first researchers, particularly Maska (1894a,b) and 
Kriz (1903: 31-87), directed their stratigraphic observations 
mainly towards the position and nature of the Gravettian 
cultural layers of the last loess cycle. It was only Bayer (1925: 
Abb. 14) and Knies (1929) who gave stratigraphic observa- 
tions of the Pleistocene sediments a greater depth. In the 
numerous sections opened by the industrial extraction of 
loess in the 20" century, they both described “earthy zones”, 
namely a paleosol horizon of striking reddish-to-brownish 
colour (“cervenice” or red soil). Knies perceived that this 
horizon divided the cultural layers into two stratigraphic 
cycles, with carbonaceous areas, fauna and artefacts 
occurring in both. The same layer had been recorded by 
Zapletal (1929), but its significance had not been ap- 
preciated yet, be it the chronological importance of these 
“earthy zones” for loess stratigraphy, or for separation of 
the cultural layers. 

The excavations by Schwabedissen and, in particular, 
Zebera and his team at site II (Zebera, 1954; Zebera et al., 
1955), revealed a Middle Paleolithic (“Szeletian”, now 
classified as the Taubachian) horizon directly within the 
reddish paleosol. The result was the “short chronology” 
of Predmosti, within the framework of which the reddish 
paleosol (and thus the Middle Paleolithic) were assigned to 
an oscillation of a lesser order, an early Vistulian (Wurmian) 
interstadial (“W1/2”, Klima, 1973; 1990), while the last 
interglacial would be represented by an earlier chernozem 
deeper in the subsoil (Klima, 1990: Fig. 50). The whole 
sequence would date to the Upper Pleistocene. 

However, several geologists have pointed out that the 
paleosols at Predmosti indicate at least two interglacials, as 
evidenced by the paleopedology and their malacofaunal 
characteristics (Lozek, 1956; Kovanda, 1968; Macoun and 
Ruzicka, 1967), and a sequence of earlier and later paleosols 
reflecting climatic oscillations of a lesser order (Macoun, 
1982). In 1989-1992, the complex excavations at the north- 
eastern edge of site II confirmed the dating of the reddish 
paleosol and the chernozem soil relicts above it to the last 
interglacial and early glacial, on the basis of several 
methods (stratigraphy, paleobotany, paleontology, ther- 
moluminiscence dating). Optically and stratigraphically, 
the newly documented sections reflect the classic OIS 


Or 


EARLY MODERN HUMANS FROM PREDMOSTiI NEAR PREROV, CZECH REPUBLIC 


5a-e sequence (PK III+II in Kukla’s system), as defined in 
the loess series by L. Smolikova (1984), where the creation 
of an illimerised paleosol during the culminating inter- 
glacial was followed by a short-term eolian sedimentation 
and by the formation of a chernozem. At the slope of the 
Hradisko hill, however, this scheme has been deformed by 
erosion, frost and slope processes. For this reason, the 
illimerised paleosol has the character rather of a soil 
sediment, while the chernozem occurs only locally, in the 
form of space-limited lenses (Svoboda et al., 1994; 1996). 
Another soil complex in the substrate (the “Fejfar” profile 
in the south-eastern part of site IT) was classified by V. Lozek 
to the penultimate interglacial, and thus OIS 7 (PK IV) on 
the basis of its paleontological content. Therefore, we 
proposed the “long chronology” of Predmosti which covers 
both the Middle and Upper Pleistocene. 

In the light of these results, it appears that between the 
Gravettian, which lies at the base of the last loess cover, and 
the Middle Paleolithic, which is represented by the reddish 
paleosol horizon (and locally with the dark chernozem relicts 
above), there is a chronologically significant sedimentation 
hiatus. At some places, the Middle Paleolithic (Taubachian) 
and Gravettian are thus immediately adjacent. This would 
explain the admixture of Middle Paleolithic artefacts, which 
evidently entered the Gravettian context mainly during the 
1920s and 1930s, and which were designated “a family of 
scrapers” or “moustériolites” (Absolon and Klima, 1977), as 
well as MaSka’s otherwise exception data (July 25" 1894) 
regarding a leafpoint and a rock crystal scraper in his “lower” 
layer. 


THE MICROSTRATIGRAPHY OF SITE IA 

The cultural stratigraphy of the Gravettian, and namely 
its complexity, poses a problem of its own. In Lower Austria 
and Moravia, the complexity of the Gravettian micro- 
stratigraphies is a more widespread phenomenon and it 
has been addressed at several other sites as well (Willendorf, 
Grub, Pavlov I, Dolni Véstonice I-II, Jarosov II). At Pred- 
mosti, there were typological indications such as the leaf- 
shaped and shouldered points that might give the strati- 
graphic observations a somewhat deeper chronological 
significance in terms of the Gravettian chronology. 

Wankel did not note any division of the cultural layer. It 
was MaSska (1894a,b; diary: 23-24) who first distinguished 
the two basic cultural layers, with loess interlayer between. 
Some bones and artefacts stretched down even deeper 
below these layers. 

“The upper cultural layer was fossiliferous almost every- 
where. It appeared to be about 10 cm thick, even at a depth 
of 1-1.2 m below the ploughsoil, indicated in section by 
a weak horizontal band of ash-and carbon-darkened earth; 
on rare occasions it contained wind eroded remains of 


reindeer, horse and mammoth, generally with poorly 
preserved surfaces, grooved by rootlets... In many places this 
cultural layer divides into two similarly thin sublayers, 
separated by 10-15 cm of yellow soil, the content of which 
was in no way diverse. — About a 30 cm depth, which space 
was again filled with pure yellow soil, appeared the lower 
or actual cultural layer, the average thickness of which, 
20-30 cm, was this year far less than in the northern part of 
the site, although exceptionally, e.g. around the mammoth 
skull, it reached well about 70 cm? 

At the beginning of the 1894 season, MaSka verbally 
divided his diary entries into “above” and “below”, and later 
began to separate graphically layers I and II, mentioning 
their character and content each day. However, later, in 
more complex stratigraphic conditions after the discovery 
of the “grave”, he resigned. (This was indeed to happen 
again more than half a century later, to Klima at Pavlov I, 
where in the initial 1953 season he carefully distinguished 
material in two horizons, but abandoned this system in the 
substantially more complex conditions of the subsequent 
1954-1956 excavations.) 

Ata greater distance from Skalka, i.e. not just on the 
Chromeéek plot but also on the Dokoupil and Cerno’kova 
plots, Kriz (1903: 271-214) would later find again that “... 
at many places [the excavations] came across multiple 
cultural layers, lying across each other and mutually 
separated by loess”. Given that between the individual 
sublayers or lenses of the Gravettian there is loess and, 
locally, limestone scree, it was impossible to accept the 
assumption of Kriz (1903) that the complex Gravettian 
microstratigraphy would originate by redeposition of 
a single, originally homogenous layer. This was unac- 
ceptable even elsewhere in Moravia, where the apparent 
chronological separation of the microlayers is even finer 
(Pavlov I - Southeast). Nevertheless, in stratigraphically 
complex situations, i.e. at the feet of natural slopes or during 
the filling of artificial depressions, redepositions evidently 
occurred. It is not, then, possible to apply a single explan- 
ation across the whole of the Predmosti area. 

Following the early reports, the following chronological 
interpretation has been suggested (Svoboda, 2001a): 

The upper layer evidently reflects the Upper Gravettian, 
i.e. the Willendorf-Kostienki stage, as represented for 
example by industries from Petrkovice I and Trencianske 
Bohuslavice (24-21 ky BP), characterised by shouldered 
points and leafpoints. The presence of a shouldered point, 
albeit without a stratigraphic context, was registered at 
Predmosti previously (the only truly typical example in 
Valoch, 1981; other atypical examples in Breuil 1924). The 
appearance of leafpoints (“Solutrean type”) in the upper 
horizon was emphasised several times by Maska during 
the 1893 and 1894 excavations. 
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The main layer (“Hauptschicht”), with its high incidence 
of mammoth and rich archaeological material, can clearly 
be assigned to the Evolved Pavlovian stage, as recorded in 
South Moravia (Dolni Véstonice — Pavlov). Majority of the 
anthropological material can also can be related to this 
level, specifically in the southern section and around the 
burial area (“human bones... are also found within the 
cultural layer, which appear to show the temporal identity 
of man with the cultural layer, and not perhaps that he lived 
here before the formation of this cultural layer”, MaSka, diary 
VII, Aug 11"). 

The question of the lower layer (“wnterste”), i.e. the mam- 
moth and human bones and artefacts deposited in the 
subsoil, is more complex. This relates to the burial area, in 
the northern and eastern parts of which the lower layer 
with anthropological finds was separated from the above 
stratigraphy by a layer of limestone scree. The explanation 
suggested by MaSka would assume deliberate, i.e. anthro- 
pogenic, burial of human bones from above, later partially 
filled by redeposited loess and ultimately covered by the 
limestone scree. In case of mammoth bones found in deep 
locations, Maska suggested the existence of “storage pits”. 

Another explanation, also seriously considered by Maska, 
is that the material deposited in the lower layer corresponds 
chronologically to the time of sedimentation, and is 
therefore older (“... even earlier than the cultural layer itself 
began to be deposited at the place, that is, perhaps at the 
beginning of the settlement of the campsite at Predmostt’; 
Ma&gka, 1895b: 763). The direct contradiction to his note of 
August 11" 1894, as cited above, is explicable only through 
the long-term deposition of skeletal remains, meaning that 
here too no single and straightforward answer is possible. 
The repeated burials at the same place (“everything lay 
separately in the yellow earth...”, Aug 7), perhaps linked 
to lighting fires (“beneath the skull was a layer of charcoal 
and a clear ash layer. .”, Aug 7; “a black, burned layer lay 
on the person”, Aug 8"), would only exagerate the com- 
plexity of the situation. 

In the overall interpretation of the burial area, which lay 
just 3-5 m from a high rocky promotory, it is necessary to 
take into account other, hitherto unconsidered, effects as 
well. In the footzone it is logical to expect chaotic sedi- 
mentation of slope material, redeposited loess, limestone 
scree, pebbles and other allochthonous material (diary: 54), 
which evidently periodically intruded into the space set 
aside for burials (“here the layer shows clear bands”, Aug 
10; “an ash-grey layer penetrates into the horizon of human 
bones”, Aug 13"). The scree, as we know, covered only the 
northern and eastern parts of the burial, disappearing 
further to the southeast, while to the northeast (Aug 8") it 
lay both above and below the finds. This attests to repeated 
deposition, hardly caused by human. 


The processes described, i.e. the relatively rapid move- 
ment of sediments of various types, would explain the 
complexity of the stratigraphic relationships, and the fact 
that the anthropological remains entered various contexts, 
beginning with the loess at the base, continuing through 
the rocky debris into the humic and ashy layers above. The 
subsequent stratigraphic observations made by Maska on 
the day that he moved further into the space between the 
burial area and the edge of quarry (“huge black layers, as 
if disarranged between themselves. Much loess... In the debris, 
large blocks of granit. . .”, MaSka, Aug 27" 1894) would seem 
to support this opinion. 


Results of the 2006 excavation 

SITUATION AND STRATIGRAPHY 

In 2006, an area of 6 m x 4.5 m, attached to the Predmosti 
cemetery wall (site [b), about 40 m from the burial area 
excavated by Maska, has been selected for preservation and 
exhibition under a newly constructed structure. On both 
sides, two trenches for walls of the planned pavillon were 
attached, so that the total length of the excavated area was 
8 m and the minimal width was 3 m, or more. In the both 
side trenches, the uncovered stratigraphy reached 4 m, 
whereas in the interior of the pavillon we stopped at the 
surface of the main fossiliferous layer in 3 m, to conserve 
the deposits in situ. Sequence of the layers was the following 
(Fig. 13.3). 

(1) Brownish soil horizon (0.4—-0.6 m), right below the 
basement of the cemetery wall. 

(2) Yellow-brownish loess with inclusions of niveoeolian 
sediments, forming main thickness of the section (1.80-2 m). 
The loess is horizontally penetrated by thin, darkish and 
rusty horizons, and vertically by lime-filled fissures and 
a typical ice-wedge cast of epigenetic type. After J. Demek 
(in Svoboda et al., 2007), such structures are typical of 
permafrost and mean annual air temperature (MAAT) 
around —5°C, 

(3) At the base of the loess is brown to brown-grayish clay 
with undulated margin and evidence of cryotectonics, 
indicating a moister, but still cold environment. 

(4) In the subsoil follows the Gravettian cultural complex, 
with total thickness of 0.6-0.8 m. Animal bones follow 
a shallow slope, in minimally two layers (4a-b, Fig. 13.4). 
Whereas the upper layer was represented rather by indivi- 
dual bones and artifacts, the lower layer was a continuous 
coverage of bones and other finds, excavated, preserved, 
and conserved in situ. C14 dating on bones from the both 
layers provided results of 24 340 + 120 BP for the upper layer 
and 26 780 + 140 BP for the lower layer, the lower of which 
corresponds with two previously obtained dates by B. Klima 
(Tab. 13.2). The dates are uncalibrated; additional data are 
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Figure 13.3. Predmosti Ib, stratigraphic section in the frontal 
wall of the exposition pavillion. Description of layers 1-4 in text. 


expected. Large mammoth bones were accumulated in the 
lower layer, especially in the southern sector (Fig. 13.5), 
accompanied by skeletons and partial skeletons of middle- 
sized and small-sized animals, and small bone fragments, 
partly burnt. At several places, longitudinal zones filled with 
small bone fragments, also partly burnt and mixed with red 
dyes, may be interpreted as fillings of shallow erosional 


Figure 13.4. Predmosti Ib, 
vertical distribution of bones 
and artifacts in the two 
Gravettian horizons, 
indicating their radiocarbon 
dating. Compiled by 

M. Novak. 


canals along the slope (Fig. 13.6). Some large bones at the 
base of this complex reached into the underlying reddish 
paleosol. 

(5) The base of the excavation (only in the side trenches) 
was formed by the reddish paleosol, as recorded elsewhere 
in the Predmosti area. 


FAUNA 
Malacofauna of the upper layer indicates cold-adapted 
loess species Succinella oblonga DRAP, or subspecies 
S. o. elongata SN DB (Kovanda in Svoboda et al., 2007). 
The results of analysis of the mammals by M. Nyvltova 
Fisakova may be compared to the general faunal com- 
position of Predmosti, as summarized by R. Musil (Chapter 
2: Tab. 2.1). In the upper layer of the 2006 excavation, the 
most numerous bones are of mammoth (77%) and horse 
(15%), followed by wolf (5%) and reindeer (3%), each from 
minimally one individual. The faunal composition becomes 
more rich and versatile in the lower layer. Following the 
number of bones, the most numerous is mammoth (50%), 
unidentified middle-sized mammal (23%), horse (8%), wolf 
(7%), unidentified mammals of various size (3%), reindeer 
(2%), hare (2%), fox (1%), lion, aurochs and birds (0.1%). 
Following the minimal number of individuals, the most 
numerous is mammoth (60%), wolf (12%) and horse 
(8.5%). Based on the seasons of deaths of a young wolf and 
of a horse foetus recovered from the same context, and as 
confirmed by thin sections of animal teeth cement analysis 
(Nyvltova-Fisakova, 2007), we may expect an all-year-round 
occupation of this part of the site (Nyvltova-Fisakova in 
Svoboda et al., 2007). 


ARTIFACTS 

Whereas the upper Gravettian layer yielded only 6 blades 
and flakes of flint, the majority of the archaeological 
material was recorded in the lower layer, which represents 
an Evolved Pavlovian assemblage. Compared to the 
previously published artifacts from Predmosti, the character 
of the newly recovered industry is more microlithic, 


24 340 BP 


26 780 BP 
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Figure 13.5. Ptedmosti Ib, 
excavation 2006, southern 
excavation sector with 

a dense accumulation 

of mammoth bones. 


< Figure 13.6. Predmosti [b, 
excavation 2006, northern 
excavation sector. One of the 
bands filled with burnt bone 
fragment and red ochre, 
probably filling of an 
erosional channel. 
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probably as a result of systematic floating of the sediments. 
The small-dimensional character of this industry is 
documented both in microcores and microblades. Part of 
the microblades are backed, and part is marginally 
retouched, or both. Crescent-shaped microliths, typical for 
Pavlov I, were found as well. The “normal-sized” industry 
is represented by burins and blades. Two small, subrectan- 
gular rib fragments, of 16 x 10 x 2 mm and 11 x 10x 2mm 
in size, are decorated by finely engraved gridge patterns. 
On the faunal material, evidence of human intervention is 
visible as well, namely cutmarks and shock marks; one of 
the mammoth shoulder blades was perforated. At the very 
base of the Gravettian cultural complex we found a Levallois 
flake. 


COMPARISON OF THE NEW RESULTS WITH EARLIER 
OBSERVATIONS: SITES IB AND IA 

The 2006 evidence is useful as a base for comparison with 
the results obtained previously by Wankel, Maska and Kriz. 
We confirmed the division of the cultural stratigraphic 
complex in two or more sublayers, the relative richess of 
the lower layer compared to the upper layer (both in bones 
and artifacts), and intrusion of “archaic” artifacts at the very 


base of this stratigraphic complex. The stratigraphy (Figs. 
13.3-13.4) and the C14 dating available in the moment (Tab. 
13.2) support our earlier attribution of the upper layer to 
the Willendorf-Kostenkian and the lower layer to the 
Evolved Pavlovian stages of the Gravettian complex. 
Whereas the upper layer is typologically poor, in the lower 
layer, thanks to systematic floating, we could demonstrate 
the high representation of microliths, typical of the 
Pavlovian. Contrary to Maska’s earlier observation about 
the dominance of reindeer in the upper layer, mammoth 
dominated in both layers in the 2006 excavation. In con- 
clusion, all this indicate a long-term Gravettian occupation 
at Predmosti. 

The general character of the lower layer, the unsorted 
accumulations of large bones, evidence of their intensive 
burning and fragmentation, and rather sporadic occurence 
of lithic artifacts, corresponds with the adjacent, earlier 
excavated areas west of Skalka (including the burial area 
excavated in 1894). Areas located further to the north, with 
typical hearths associated to artifact and bone concentra- 
tions (i.e., setthement units), and with mammoth bones 
sorted after type, demonstrate more typically setthement 
character (excavations 1880-1893). 


CHAPTER 14 
The Paleobiology of the Predmosti People 


Jaroslav Bruzek and Jana Veleminskad 


The contents of these closing pages of the monograph, 
dedicated to anthropology, are not intended as a summary 
of the preceding chapters. Rather, the authors wish here to 
take the time to demonstrate how the large collection of 
bones from the fossil people of Predmosti relates to, and is 
important for, current questions in paleoanthropology. At 
the same time, we would hope to describe more closely the 
physical appearance of these people, in order to reflect the 
reality more closely and reveal what lies hidden behind the 
professional terminology. 

What were the Gravettian people of Predmosti like? Let 
us first consider the words of their discoverer, K.J. MaSka: 


“All of the skeletal parts are indicative of people tall in 
height, with figures that were athletic. The tallest man had 
a height of perhaps 180 cm, the tallest woman perhaps 
160 cm. The heights I have established according to the 
lengths of individual, universally excellently preserved 
bones of the limbs, but I would note at this point that the 
proportions of the long bones among these Diluvial folk 
are different to those of civilised Man of today... The Pred- 
mostt skulls are all elongated, as a rule of the dolicho- 
cephalic type, in which variations in the skull shape are 
scientifically very important. The forehead among men 
was low and arched. Its lower edge was lined by strongly 
pronounced arches above the eyes; the nose is prominent, 
the chin clearly protruding, this last feature separating all 
lower jaws from Predmosti from the famous pointed jaw 
from Sipka cave", in which there is no protuberance on 
the chin. The thigh bones are, as a result of the strongly 
developed back edge (linea aspera) columnar in shape, 
the shin bones are unusually flattened, sabre-shaped, the 
calf bones are trough-shaped, the bones of the elbow curved 
in their upper section. All of these features are linked to the 
way of life of the Diluvial hunters of Predmosti, who 
excelled in strength and bodily adeptness, but who are not 
in any way evidence for the Darwin theory, that Man might 


‘0 of Neanderthal Man (authors’ note) 
1 printed in 1909 in “Illustration” and the “Illustrated London News” 
'2 URL: http://www.daynes.com/fr/accueil/accueil.php 


have developed from some creature of a lower order... The 
Predmosti finds are not among the very oldest of their kind; 
they are less ancient than... the aforementioned fragment 
of a pointed lower jaw from Sipka. .. Whose all the 
indications are belonged to a man of a very low degree of 
physical and cultural development... while the Predmosti 
hunters excelled in this and other things as a result of some 
kind of intelligence.” (Ma&ska, 1895a: 6-7) 


More than a century now separates us from this first 
description of the physical and cultural characteristics of 
anatomically modern humans, to whom the earliest Upper 
Paleolithic human finds from Europe, including those from 
Predmosti, are now assigned. Opinions and commentaries, 
as voiced by the people of that time, have since moved on, 
as is reflected both in paleoanthropology - which studies 
finds of fossil human - and in general public consciousness. 
The best evidence for this is to be found in the development 
of iconography and scientific illustration (Fig. 14.1). 

Changes in how fossil human has been perceived can be 
traced from Frantisek Kupka, who in 1909 gave the 
Neanderthal from La Chapelle-aux-Saints the form of an 
almost bestial caricature!'!, through to the very recent 
reconstructions of fossil humans from the atelier of Elisa- 
beth Daynés"”. The notion is increasingly more accepted 
that Neanderthals were just as intelligent as, but different 
from, anatomically modern humans. The situation is 
comparatively better for the so-called Cro-Magnons, as the 
anatomically modern humans of the European Upper 
Paleolithic are generally termed. Opinions as to their phys- 
ical characteristics have essentially changed little since the 
time of MaSka’s description - and this also applies to 
perceptions of the size and organization of their brains. 


“Both the overall size and dimensions of the cast of the 
inner skull, and the evident imprints of gyri, indicate the 
perfect structure of the brain, as is characteristic of Homo 
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sapiens today, without it being possible for the time to 
assign to it signs of inferiority or primitivism.” 
(Matiegka, 1934: 107) 


Similar words to Maska’s were also used by Klima (199 1a) 
to describe the Predmosti people. Major shifts have, how- 
ever, occurred in our conceptions of the culture, social 
structure and ability of anatomically modern human (e.g. 
Klein, 1999, 2000; d’Errico, 2003; d’Errico et al., 2003; 
Mellars, 2005). A series of new pieces of knowledge and 
opinions have been summarised in monographs relating 
to European Upper Paleolithic human finds from sites such 
as Mladeé (Teschler-Nicola, 2006), Gravettian Sungir 
(Alexeeva and Bader, 2000), Lagar Velho (Zilhao and 
Trinkaus, 2002a), Dolni Véstonice and Pavlov (Trinkaus and 
Svoboda, 2006a). 

If the central themes of the polemics of K.J. MaSka’s time 
were the geological age of fossil human, and the recognition 
of the now indisputable fact that he was a contemporary of 
such extinct fauna as mammoths and woolly rhinoceros, 
then at the end of the 20" century discussion was bound 
up with the question of whether Homo sapiens spread out 
from the African continent or is a product of multiregional 
evolution. Such issues were brilliantly outlined by Jindrich 
Matiegka himself in his consideration of the relationship 
of the Predmosti folk to other fossil human finds in Europe, 
when he wrote: 


“Genetically, three courses may be considered: (1) either 
Later Diluvial, and thus Predmosti, Man developed in 
Europe from the Early Diluvian'’, or (2) Predmosti Man 
came from elsewhere and replaced Neanderthal Man, 
which then died out, or G) Predmosti Man is the result of 
cross-breeding between newly arrived folk and the Old 
Diluvian aboriginals.” (Matiegka, 1934: 80) 


In essence, these opinions remain key questions in 
paleoanthropology. The first hypothesis has no adherents 
today, and predominated mainly in the first half of the last 
century (Hrdli¢ka, 1927). The other hypotheses differ in their 
perception of the relationship between modern and archaic 
human populations. The replacement of the archaic 
population by a new population was brought to the fore 
again by the “Out of Africa” hypothesis (Brauer, 1984), while 
hybridisation is presumed by the multiregional model 
(Wolpoff, 1989). The archaic representatives of the genus 
Homo in Europe and parts of Asia are Neanderthals. 
Neanderthals are a product of evolution in the Eurasian 
region over a period of more than 250 ky years, ending with 
the extinction of the Neanderthals before around 35-25 ky 


Figure 14.1. Romantic vision of Predmosti folk (Max Svabinsky 
illustration, in Hofmeister, 1925: 272). 


BP. Local populations of Neanderthals evidently survived in 
Europe in isolated refuges for a relatively long time after the 
arrival of modern humans (Finlayson et al., 2006). From the 
taxonomic perspective, the Neanderthal is regarded as 
a separate species or subspecies of Homo sapiens. Both 
populations existed concurrently in Europe for a period of 
at least 5-10 ky years. Controversial views on the relation- 
ship between these two human populations are a feature of 
paleoanthropology even today. 

The turn of the new century has brought new possibilities 
to the search for answers to these questions, in the form 
of the direct analysis of the genetic material of fossil people. 
An answer to the question of the possible hybridisation of 
the first anatomically modern people and the archaic, 
autochthonous human population living on the European 
continent was suggested by the first paleogenetic experi- 
ments in the mtDNA analysis of human fossils. The first 
mtDNA analysis results for three Neanderthals (Krings et 


'5 Here the term ‘Early Diluvian’ is used in the sense of meaning Neanderthals. 
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al., 1997, 1999; Ovchinnikov et al., 2000) showed that the 
differences in the mitochondrial genome of the Neanderthal 
and modern humans are so significant as to prevent their 
being regarded as a single biological species. Indirectly, this 
also ruled out the possibility of an admixture of the two 
populations, and Neanderthal contribution to the genome 
of modern humans. 

A new impulse to the discussion was brought by the 
discovery of the skeleton of a Gravettian child at Lagar Velho 
(Trinkaus et al., 1999), which bore a number of traits that 
seem to bear out the interbreeding of Neanderthals and 
anatomically modern people. Traits reminiscent of the 
Neanderthals have also been described for the population 
sample from Predmosti (occipital vault, size of the supra- 
orbital arch, flatness of the forehead and morphology of the 
lower jaw). Even Matiegka (1934: 87) regarded the presence 
of these as being a consequence of convergent evolution, 
and rejected their being explicable as a product of cross- 
breeding between Neanderthals and anatomically modern 
human. The existence of admixture between the two pop- 
ulations has, however, been confirmed by recent finds of 
human fossils from both ends of the European continent: 
the discovery of a Gravettian Lapedo child (Trinkaus and 
Zilhao, 2002), and another find at Pestera cu Oase in Ro- 
mania (Trinkaus et al., 2003; Rougier et al., 2007), one of the 
oldest finds of anatomically modern humans in Europe. Both 
fossils have been described as having traits indicative of 
a hybridization of the two populations. Indications of an 
affinity with the Neanderthal population have also been 
suggested for the population from Dolni Véstonice (Trinkaus 
and Svoboda, 2006a). 

Publication of the historical textual documentation of 
the fossil human finds from Predmosti has also yielded 
a number of new ways of looking at the relationship 
between the deceased and the living, many thousands of 
years ago. The Gravettian population seems to have 
occupied the settlement at Predmosti all year round. This 
follows not just from the geographic location of the site 
(which made possible firm control over a broad area, 
resulting in good conditions for hunting and securing 
means of subsistence as a whole), but also from the paleo- 
botanical and paleontological finds. According to the new 
stratigraphic and radiocarbon data, the lower layer at 
Predmosti dates to 26-27 ky BP. It is evidently from this 
period that the human fossil material comes. The general 
climatic decline in the period 26-25 ky ago caused the 
abandonment of the setthkement at Predmosti - as attested 
by the clearly visible upper layer at the site, which is not 
particularly rich in finds, and which dates to the period 
prior to 23.3 ky BP. 

Revision of the funerary assemblage has shown the long 
term use of the burial area, with consecutive interments, 


explaining both the state of conservation and the problems 
with associating bones with particular skeletons — problems 
that remain. This burial situation, probably with long 
intervals between successive interments, precludes any 
consideration of direct kinship between individuals, such 
as has been hypothesised in a certain publication (Zilhao 
and Trinkaus, 2002b: 537). Revision of the sexes of the skulls, 
both with the use of modern morphology and geometric 
morphometry, has confirmed Matiegka’s assessments. The 
presence of individuals of both sexes has been confirmed. 
In terms of age at death, the new data have shown that most 
of the adults died at very young ages (< 30 years), with older 
individuals exceptional. This situation is, however, not 
evidence for the absence of individuals with advanced 
indications of aging, such as is known from Gravettian 
contexts in Western Europe (Gambier et al., 2006). The high 
number of non-adults and the relatively low ages of the 
adults reflect a situation common in archaic populations. 
Given the taphonomic situation of the funerary assemblage, 
the results of the age and sex estimations cannot be used 
to draw any paleodemographic conclusions. 

The estimated age at death of the non-adult individuals 
was somewhat lower than that in Matiegka’s data. A series 
of child skeletons from Predmosti bear traces of non-specific 
stress on the teeth, which match in particular stresses linked 
to feverish illnesses during the period of mineralization of 
the tooth crown germs. The age at which these indicators 
were identified may also be related to the weaning of 
children, the end of breast feeding and the transition to solid 
food. Ethnographic studies of contemporary hunter- 
gatherer societies (Stuart-Macadam, 1995), as well as 
analyses of the stable isotopes in the tooth enamel of past 
populations (Dupras et al., 2001), suggest that weaning 
ceases at an upper age limit of 3 years. One consequence 
of the weaning of children is increased morbidity due to 
weakened immunity, but the action of other endogenic 
causes cannot be ruled out. The lower estimated ages of the 
children from Predmosti is also linked to the different 
reference data applied in the last century and today, above 
all in consequence of a positive secular trend. During the 
last century this led to a dramatic increase in stature, and 
the earlier appearance of sexual maturity in the majority 
of European populations (Tanner, 1972). Except for the 
pathological individual Predmosti 7, the children and 
adolescents from Predmosti display no disproportion 
between dental age and skeletal maturation. The growth 
and development of the individuals was in no case 
pathological, as attested by the low Manzi hypostotic score 
calculated from the frequency of discrete hypostotic in- 
dicators of the skull. The good protein accessibility of the 
Gravettian population from Predmosti was expressed not 
only in the greater physical growth of the adults but also in 
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the growth characteristics of the children and adolescents. 
The visible muscular relief on the bone surfaces attests to 
intense physical loads, reflecting the subsistence and activity 
in this period of the development of human society. The 
absence of dental caries, as well as traumas associated with 
good physical development, strongly contrast with the low 
age at death. This suggests possible selection according to 
age in terms of burial. 

The sexual dimorphism of the skulls was well developed. 
The use of new morphological approaches on the assem- 
blage from Predmosti, which make it possible to extract 
shape from size - such as geometric morphometrics -, 
demonstrated the existence of dimorphism in skull shape. 
This dimorphism was best expressed in the prognathism 
of the lower face, but also in the shape of naso-glabello- 
orbital area and the spatial orientation of the eye sockets. 
These indicators are those most useful in determining sex 
from the skull (Sjovold, 1988; Ferembach et al., 1980), 
where the morphology of the glabella and shape of the chin 
have the greatest weight in sexual determination methods. 
Dimorphism in the shape of the morphological structures 
of the skull is evidently also linked to partner selection or 
human behaviour. This morphological basis of the di- 
morphism in the upper part of the face (the area of the eyes 
and forehead) is used among the living to recognise the 
sexes (Blazek and Hoskova, 2007). 

It is not, however, impossible that the shape of the eye 
sockets and the forehead landscape above is also reflected 
in mimic communications. Less pronounced supra-orbital 
arches, for example, make it easier to follow the eyes, and 
make eye contact finer (Emery, 2000), whilst the skin 
around the eyes affects the expression of emotion (Vick et 
al., 2007). Similarly, it may be assumed that shape of the 
landscape around the mouth is also significant. It is there- 
fore likely that sexual dimorphism in the bony basis of the 
face has a foundation in the behavioural area as well. It is 
therefore no surprise that a similar pattern of sexual 
dimorphism is to be found in the fossil people of Predmosti. 

Teeth are among the tissues less influenced by the 
external environment, and the only functional change that 
applies to them is the degree of wear. The photodocu- 
mentation made it possible to detail the sporadic, but 
present, existence of morphological dental details that are 
generally regarded as Neanderthal traits. This observation 
broadens the spectrum of previously recognised morpho- 
logical evidence for the possible hybridisation of the first 
anatomically modern people in Europe, and the original 
Neanderthal inhabitants. 

The relations of the Upper Paleolithic population were 
traced in terms of the recent population of Central Europe, 
and in terms of the Neanderthals. The contribution of the 
Upper Paleolithic population of Europe to the origin of the 


present population is explained today primarily through 
molecular genetics and archaeogenetics (Kra¢marova et 
al., 2006); nevertheless, this relationship can also be 
examined through the use of morphology (Viéek, 1991; 
Brace et al., 2006). The differences in skull shape between 
the populations of the Upper Paleolithic, Neolithic and 
present day show, however, that the Neolithic inhabitants 
of Europe and their Bronze Age descendants are not closely 
related to the current population. The low proportion of 
Y chromosome haplogroups associated with the spread of 
the Neolithic in the Czech population, and the relatively 
high frequency of haplogroups associated with the post- 
glacial re-colonisation of Europe, attest to possible 
population continuity in the area of what is now the Czech 
Republic (Luca et al., 2007). 

The further development of paleogenetics has again 
highlighted the need to re-evaluate the possible contribution 
of the genetic material of the Neanderthals to the genome 
of modern humans. Nevertheless, every model is 
a considerable simplification of reality. While the results 
gained from the analyses of the mtDNA of 24 Neanderthals 
and 40 fossil modern people do not support the idea of 
significant admixture between archaic and modern human, 
the possibility of limited gene flow is hard to rule out 
entirely (Nordborg, 1998; Serre et al., 2004; Reed and 
Tishkoff, 2006). The variability of Neanderthal mtDNA was 
evidently greater than was originally presumed, with the 
existence of a range of regional differences (Orlando et al., 
2006; Excoffier, 2006; Caramelli et al., 2006). New analyses 
of the DNA of European Pleistocene human fossils also 
compare nuclear DNA sequences (Green et al., 2006; 
Noonan et al., 2006). The results of both studies are 
contradictory, one ruling out and one allowing for a small 
percentage (Weiss and Smith, 2007), meaning that the 
question of the hybridisation of Neanderthals and modern 
humans remains open, and full of speculative assumptions 
that can be defended only with great difficulty. Answers 
may be expected in the years to come (Wall and Hammer, 
2006). The core of the problem evidently lies in the pre- 
sumptions or paradigm of one or the other schools of 
thought. Proponents of the replacement of the Neanderthal 
population by a population of anatomically modern people 
with no mutual interbreeding have considerable support 
in the media, and draw their arguments from paleogenetics 
in particular (e.g. Ray et al., 2005; Hebsgaard et al., 2007). 
Adherents of the view that Neanderthals and anatomically 
modern humans are both subspecies of the same species 
are predominantly paleoanthropologists, basing their 
arguments in the main on the morphology of the fossil 
material, and generally accepting admixture as a possibility 
(e.g. Frayer, 1992a; Wolpoff, 1999; Trinkaus et al., 1999; 
Zilhao, 2006). The idea of hybridisation is gaining ground, 
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but its detection in fossil hominids is difficult given our lack 
of knowledge as to the expression of morphological hy- 
bridisation in primates (Ackermann et al., 2006; Holliday, 
2003). 

Analysis of the extensive data on the genome of the 
current populations of Europe and West Africa (Plagnol and 
Wall, 2006) allows for a not inconsiderable 5% “ancient 
admixture” of Neanderthal genes in the modern European 
population, and as a consequence is inconsistent with the 
hypothesis of an African origin of AMH"*. Interbreeding 
between early anatomically modern people and earlier 
forms of the human line is also allowed for in sources from 
other fields. The considerable growth in human cranial 
capacity cannot be explained only by natural selection. An 
understanding of the mechanism by which brain size 
increased in the human line can also come from genetics 
— there are genes known as microcephalines that, where 
they function poorly, induce microcephaly, i.e. small cranial 
capacity. ‘The microcephalin gene (MCPH1) regulates brain 
size during the development of the individual; its haplo- 
group D probably separated from the modern human line 
some 1.1 million years ago - yet around 37 ky years ago was 
again incorporated into the AMH genome (Evans et 


'4 AMH = anatomically modern human 


al., 2006). This discovery again argues in favour of the 
hybridisation of archaic and modern people. Yet another 
argument relates to research into degenerative neurological 
illness: the H2 haplotype of the tau gene (MAPT) is 
extremely rare, and appears almost exclusively in European 
populations (Evans et al., 2004). This haplotype originated 
in Neanderthals and was transferred into the AMH genome 
in the period of pre-45-18 ky ago (Hardy et al., 2005), when 
both populations lived in Europe concurrently. Direct 
physical contact between anatomically modern and archaic 
hominids is also suggested by studies of the genomes of 
human parasites, such as lice (Reed et al., 2004), albeit 
without resolving the question of the direct possibility of 
hybridisation. 

Current research and opinions in the broader context 
of the medical and biological sciences shows that hybri- 
disation between the two human populations, Neanderthal 
and anatomically modern, may be a reality rather than 
a mere anecdote of little concern. From this perspective, 
the existence of the high quality, illustrative documentation 
of the fossil assemblage from Predmosti is evidence that in 
future may lead to a revision of those opinions based on 
skeletal morphology. 
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Gravettiensti lidé 
zZ Predmosti u Prerova: 
nove interpretace 
puvodni dokumentace 


Uvod - kontext, zamér 
a cil publikace 


Jana Veleminskd a Jaroslav Bruzek 


»Na zadpadni strané vsi Predmosti u Prerova na Moravé 
vypinal se pred lety na pozemku statkare Chromecka utes 
vapence devonského. Byl pry vysst nez kostelni véZ pred- 
mosteckd a dosti pristupny. Poskytoval s temene svého éa- 
rokrasny rozhled po celém dalekém okoli az k Olomouci, 
Tovacovu a Kromeérizi. Jesté pred 40 lety hrdavala na te- 
ment hudba a chasa z celého okoli schdzivala se pod ska- 
lou. Casy se zménily.“ (Maska, 1894a) 


Zde zapocéal své vykopy J. Wankel a kratce poté i K. J. 
MaSska. Rok po napsani zminéné zpravy byly snahy K. J. 
Masky, amatérského archeologa s profesionalnim pristu- 
pem, korunovany nalezy lidskych koster nebyvalého roz- 
sahu, které spoleéné s prvnim nalezem lidské dolni éelisti 
J. Wankela z roku 1884 a naslednymi objevy M. Krize 
(1896a,b) a K. Absolona (1929) dovrsily objevy fosilniho 
clovéka v Predmosti. 

Vrstvy sprase byly vytézeny, ze zminéné vsi je predmésti 
Prerova a na misté nalezt se dnes naléza typické vSedni 
sidlisté nékolikapatrovych domu. Slavné nalezy dosud pfri- 
pominala pouze nenapadna pamétni deska a svédectvi 
davne minulosti pomohl zachranit dnesni hrbitov. V jeho 
bezprostrednim sousedstvi byl v roce 2006 v hloubce né- 
kolika metrt odkryt zbytek kulturni pravéké vrstvy, ze které 
vznikla ojedinéla expozice pristupna verejnosti. Casy se 
skuteéné zménily. 

Kosterni pozustatky nékolika desitek lidi z Predmosti 
u Prerova patri k nejvyznamnéjsim nalezum anatomicky 
moderniho ¢lovéKa a jsou doprovazeny gravettienskou kul- 
turou. Podstatné omezeni ¢erpani informaci o tomto sou- 
boru svrchnépaleolitické populace z Predmosti vsak 
zpusobilo nenavratné zniceni kosterniho materialu pri po- 
zaru mikulovského zamku koncem II. svétové valky. Jedi- 
nym zdrojem védeckych informaci zustala po dlouha léta 
pouze dvoudilna publikace Jindricha Matiegky (1934; 1938) 
a odlitky lebek jedinct Predmosti 3, 4 a endokranii 3, 4, 9 
a 10! ve sbirkach Moravského zemského muzea v Brné. 
K nim nedavno pribyla znovuobjevena mandibula Pred- 


mosti 21 (Drozdova, 2001), jejiz autenticitu lze ovérit srov- 
nanim s dobovou fotografii ve zminéné Matiegkové publi- 
Kaci. Dal8i mandibulu, Predmosti 26, mél v Moravském 
zemském muzeu jesté v roce 1952 k dispozici Vi¢ek (2005). 
Tyz autor (1971b) a Jelinek s Orvanovou (1999) zminuji 
zbytky skeletu Predmosti 27 zachranéné po pozaru v Mi- 
kulové, které jsou ulozeny v ustavu Anthropos v Brné. Tyto 
publikace dale zahrnuji pozustatky 2 dalSich jedinct z lo- 
Matiegkou (1934; 1938) na 29 jedincu. Je toto cislo koneéné? 
Umozni znovuobjevena nalezova dokumentace a jeji re- 
vize za pouziti moderni metodologie (bohuzZel s omezenim 
dvojrozmérnosti vstupnich dat) odhalit nové informace? 
Jiste je, Ze kromé textové Casti vznikl v podobé piredstavo- 
vané publikace atlas nebyvale kvalitnich fotografii fosilni 
populace z Predmosti u Prerova, jejiz Cast dosud nebyla 
publikovana. 

Objeveni originalni Matiegkovy dobové fotodokumen- 
tace na sklenénych deskach na katedre antropologie a ge- 
netiky clovéka Prirodovédecké fakulty Univerzity Karlovy 
v Praze (Veleminska et al., 2003b; 2003c) otevrelo nové 
moznosti hodnoceni souboru gravettienskych kosternich 
pozustatku Glovéka z Predmosti. Kvalitni fotografie zho- 
tovené ze sklenénych negativut prinaSeji nové upresnujici 
informace. Revizi nalezové situace objevu koster z konce 
19. a pocatku 20. stoleti umoznuje i analyza dobovych za- 
znamu z publikovanych zprav a zvlasté deniku objevitele 
tzv. ,hromadného hrobu*% v Predmosti, K. J. Masky. De- 
tailni rozbor téchto dobovych zaznamu Ma&sky ve svétle 
soucasnych poznatkt tafonomie mute prispét k reseni, 
avsak nikoli k uplnému vyreseni dilematu provazejiciho 
objev koster v Predmosti do souéasnosti (Svoboda, 2005a). 
Prima prace s originaly denikt umoznuje sledovat nékteré 
vzajemné vztahy mezi skicou a privodnim textem lépe 
nez drive studovane prekreslené zaznamy. Navic Ize pred- 
pokladat i prinos konfrontace s tdaji o aktualni terénni 
situaci v profilu ,,Hrbitov“, kde vrstvy dosud existuji (Svo- 
boda, 2001a). 


'5 Upustili jsme od ¢islovani ndlezi timskymi poradovymi Cislicemi zavedenymi Matiegkou (1934; 1938) a uzivame arabské Cislice tak, jak 
jsou pouzity v katalozich evropskych fosilif (Vicek, 1971b; Jelinek a Orvanova, 1999). 
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Jedna se tedy o celou radu nevyreSsenych nebo jen Cas- 
tecné vyresenych problému: chronologie Predmosti jako 
celku i samotného pohrebniho arealu; vliv postdepoziénich 
procesu; revize prifazeni kosternich elementt jednotlivym 
jedinctm. Autor jediné antropologické monografie, profe- 
sor Jindrich Matiegka, pIné respektoval zavéry objevitelt, 
at jiz se jedna o charakteristiku kosternich poztstatkt, Gi 
tafonomické interpretace, které z dnesniho pohledu nejsou 
zcela jednoznacné prijimany (Oliva, 2000-2001; Svoboda, 
2001a,b; 2005a). Starsi generace badatelt (K. J. MaSka, 
K. Absolon, B. Klima) nalez oznacéovala jako ,,masovy ¢i 
hromadny hrob“, coz odvozena literatura domaci i zahra- 
nicni prejimala a mnohdy stale prejima (viz napr. Novak, 
2005; Dotékalova a Vanéata, 2005; Smith, 1997). Novéji se 
uvazuje o sekundarnim ulozeni koster (Ullrich, 1996; Oliva 
2000), pripadné o dlouhodobéjsim kumulativnim pohfrbi- 
vani na vymezeném misté za pusobeni celého komplexu 
postdepozicnich procest (Svoboda, 2000; 2005a). 

Vyjimeénost materialu spociva rovnéz v jeho biologické 
interpretaci. Z historického hlediska jsou jedinci z Pred- 
mosti povazovani za predstavitele archaické populace ana- 
tomicky moderniho clovéka (napf. Brauer, 1989), ktera je 
relativné odlisna od zapadoevropskych ,,kromanonskych“ 
nalezu (Smith, 1997). V jistém smyslu jsou lidé z Predmosti 
hodnoceni i jako priklad hybridizace neandertalské po- 
pulace st?edni Evropy a modernich lidi (Frayer, 1984). Moz- 
nosti hybridizace zcela nedavno otevrel nalez détské kostry 
z Lagar Velho v Portugalsku (Zilhao a Trinkaus, 2002a). 
Vztahy obou populaci nebyly dosud uspokojivé vyreseny 
ani analyzou fosilni DNA a paleogenetika hybridizaci spise 
odmita (Caramelli et al., 2003; Serre et al., 2004). Zastava 
otazkou, zda ji vubec paleogenetika nékdy presvédcivé zod- 
povi. Zpristupnéni informaci o morfologii téchto morav- 
skych nalezt jak v podobé fotodokumentace, tak jejich 
zakladnich interpretaci proto zustavaji stale aktualni. 

Nalezu fosilniho ¢lovéKa je malo a i jednotlivé objevy izo- 
lovanych ¢asti lidske kostry obohacuji nase znalosti 0 va- 
riabilité populaci minulosti. O tom svéd¢i i fada novych 
objevu kosti Clovéka z gravettienského kulturniho kontextu 
od Rakouska po Spanélsko a Wales (Teschler-Nicola a Trin- 
Kaus, 2001; Arsuaga et al., 2002; Teschler-Nicola et al., 2003; 
Schulting et al., 2005). Z hlediska kulturniho dédictvi i né- 
kolik zubu muze byt cennym svédectvim o pritomnosti élo- 
véka v davnych dobach na uzemich, kteraé nemaji tak bohaté 
nalezy, jako se jimi mtiZe honosit Morava. 

Cilem publikace ,,Early Modern Humans from Predmosti 
near Prerov, Czech Republic: a New Reading of Old Docu- 
mentation“ (Gravettiensti lidé z Predmosti u Prerova: nové 
interpretace puvodni dokumentace) je zpristupnéni obje- 
vené dokumentace kosternich pozustatkt vyznamnych 
stredoevropskych svrchnépaleolitickych nalezu fosilniho 
Clovéka z Predmosti na Morave. Faximile ¢asti deniku s po- 


znamkami 0 nalezovych okolnostech objevu lidskych po- 
zustatku a reprodukce vsech dochovanych sklenénych fo- 
tografickych desek predstavuji nejen prispévek k zachovani 
svétového kulturniho dédictvi, ale i zdroj informaci pro ba- 
datele soucasné i pristi. Mezi dneSni trendy v paleoantro- 
pologii patri i snaha o vytvareni databazi, které usnadni 
védeckou praci a zaroven ochrani vzacny material (napf. 
Semal et al., 2006). 

Textova ast publikace predstavuje historické souvislosti 
a obsahuje i detailni pohled na rekonstrukci a interpre- 
taci funeralniho celku a néKteré nové udaje o biologickych 
charakteristikach kosternich pozustatkt lidi z Predmosti. 
Dutraz byl kladen na moZnosti vyuziti fotografii jako zdroje 
novych poznatku, tj. na pouzitelnost obrazové dokumen- 
tace v kraniometrické analyze, geometrické morfometrii 
nebo pri odectu frekvence vyskytu nékterych morfologic- 
kych diskrétnich znakt kranialniho skeletu. Poskytuje tak 
rovnéz cenny material k dalSimu pouziti pri feSeni speci- 
fickych otazek variability prvnich anatomicky modernich 
lidi evropského kontinentu. 


Paleoklimatické a paleoenvironmentalni 
podminky lokality Predmosti 


Rudolf Musil 


Znalost dynamiky zmén prirodniho prostredi je dtlezita 
pro pochopeni existence lidskych sidlist v obdobi gravetti- 
enu Moravy. Prostfedi a jeho zmény jsou syntézou inter- 
akci nejruznéjsich faktoru. Zvlast velmi rozmanity reliéf 
stredni Evropy je pro vznik lokalnich zmén klimatu nad- 
miru vhodny. Morava ma z hlediska stfedni Evropy vyji- 
meéne postaveni. VSechna pohofri, ktera s ni souviseji, maji 
zapadovychodni prubéh, a tvori tak ur¢city filtr ztézujici po- 
lednikovou diverzifikaci fauny a fléry i pohyb lidskych sku- 
pin. Pouze uzemi Moravy a jeji snizenina Moravska brana 
spojuji jizni podunajské a severni polské oblasti, a maji tak 
velkou dtlezitost z hlediska mozné migrace velkych savcu 
—jak pro periodicky se opakujici sezénni migrace, tak i pro 
migrace vyvolané klimatickymi oscilacemi. A je to pravé 
Predmosti, které lezi na dulezitém misté téchto moznych 
prechodu zvifrat. Je proto logické, Ze bylo vybrano lidmi 
gravettienské kultury jako dlouhodobé sidliSté. 

Morava je ve stredni Evropé nejen spojkou mezi seve- 
rem a jihem, ale znamena i ur¢city klimaticky prechod mezi 
vzdy teplejSi, aridnéjsi Panonskou panvi a Podunajim na 
jihu a chladnéjsimi polskymi nizinami na severu. Studie 
klimatu v obdobi pred 32 000 az 28 000 lety (OIS 3) uka- 
zuji, ze Klima bylo tehdy jesté podobné dnesnimu. VSechna 
fakta ukazuji na to, ze v dobé pred asi 26 000 lety doSlo ne- 
jen k ochlazeni, ale i k velké aridizaci klimatu. Vysledkem 
byla akumulace spra8si a v nékterych oblastech prevladlo 
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klima podobné dne&ni tundfe. Cervencové teploty v této 
dobé dosahovaly v severni Casti 11-12 °C, na jihu misty 
okolo 14 °C. Existence gravettienskych lovct v Predmosti 
pred zhruba 27 000 az 25 000 lety spada do samého konce 
mirného obdobi, kdy zacina jiz postupné ochlazovani, které 
vyusti extremnim ochlazenim klimatu (LGM). Obdobi pred 
27 000 az 16 000 lety predstavuje nejvétsi ochlazeni v pru- 
béhu posledniho glacialu. Do doby pred 24 000 lety spada 
i kratkodobé chladné obdobi oznacéované jako ,,Heinrich 
event 3“. Pred asi 26 000 az 25 000 lety jsou jesté hory ve 
Skandinavii pod trovni 1 500 m n. m. bez ledu. Nemusi byt 
tedy nahodou, Ze zhruba v této dobé gravettienské sidlisté 
Predmosti zanika. 

V kulturni vrstvé starsiho gravettienu (pavlovienu) z Pied- 
mosti se nachazeji uhliky z jedle, lisky, dubu a habru (Mu- 
sil, 2003). Podobné spoleéenstvo drfevin mtzeme najit 
iv casové stejné gravettienské lokalité Dolni Véstonice. Srov- 
nani ekologickych spolecéenstev jednotlivych oblasti stfedni 
a jihovychodni Evropy ukazuje, Ze se ve stejné dobé nékdy 
i dost podstatné lisi (Musil, 2003). Morava pritom klima- 
ticky zaujima jakési prechodné postaveni. Klimaticky po- 
od severni ¢asti Moravy a jizniho Polska. Stredni cast Mo- 
ravy — a tam patri i lokalita Predmosti - ma mezi uvedeny- 
mi oblastmi postaveni viceméné intermedialni. Ekologicka 
analyza lovenych druht ukazuje zastoupenit zvirat zijicich 
jak v lesich, tak i v otevfené krajiné. Pro mnohé z nich jsou 
optimalni baziny a pritomnost vodnich ploch, pro jiné zase 
spise aridni step. Jak tedy vypadala krajina kolem Pred- 
mosti v dobé, ze které pochazeji nalezy lidskych poztstatku? 

V udolnich nivach kolem obou fek Beévy a Moravy se 
rozkladaly jehli¢naté lesy s ojedinélymi listnatymi teplo- 
milnymi stromy a s opusténymi bazinatymi ri¢nimi rameny. 
Toto prevazné bazinaté prostiredi bylo vytvoreno vodnim 
tokem (opuSténa ri¢ni ramena), nikoli vétSimi destovymi 
srazkami. Dale od téchto vétSinou souvislych lest se roz- 
prostiraly aridni stepi, na optimalnich mistech snad s men- 
Simi lesy. Pravé tato oblast, bezprostéedné navazujici na 
galeriové lesy podél vodniho toku, byla hlavnim mistem 
lovu tehdejsich lidi. Pouze vy8si polohy pahorkatin tehdy 
byly zcela bez rostlinného pokryvu. Pro lidi v8ak byla po 
kdy se tam stahovala stada nejriznéjsich zvitat. Zhorseni 
klimatu na pocatku posledniho velkého glacialniho ma- 
xima (LGM), predevsim vSak jeho znaéna aridizace mu- 
sely nutné vést k podstatnému zmenSeni souvislych 
galeriovych lest: a dusledkem bylo vyrazné snizeni poctu 
zvirat, ktera tam zila, a téch, ktera v nich nachazela v zim- 
nich mésicich utocisté. 

To bylo jednim a pravdépodobné nejpodstatnéjsim fak- 
torem zaniku sidlisté Predmosti. Tedy nikoli extrémni nizké 
teploty, ale spiS8e extrémni aridni klima. Potravni zaklad- 


nou tehdejsich lidi v Predmosti byli predevS8im mamuti, do- 
plnovani zajici a mozna i liSkami. Tato zakladna prospe- 
rovala pouze tehdy, kdyz pocet ulovenych zvirat, v tomto 
pripadé mamutt, byl velky. ZmenSeni poctu mamutt a ne- 
moznost adaptovat se na zménéné podminky, tedy na lov 
zvere stredné velké a malé, omezily mnozstvi potravy pro 
lidi na sidlisSti a donutily je zrejmé toto sidlisté opustit. 


Antropologické nalezy: kontext a tafonomie 
Jiri Svoboda 


Terénni vyzkumy v Predmosti vedlo mezi lety 1880 a 2006 
nékolik generaci vid¢cich moravskych archeologu, avSak 
paleoantropologické nalezy ziskali pouze J. Wankel v roce 
1884, K. J. MaSka v roce 1894, M. Kriz v roce 1895 a K. Abso- 
lon v roce 1928 a snad jesté 1930 (tab. 3.1). V8echny antro- 
pologické nalezy pochazeji z lokality Ia. Nachazely se 
jednak jako jednotlivé fragmenty, volné rozptylené v kul- 
turni vrstvé, jednak soustredéné, v ramci prostorové uza- 
vreného pohfebniho arealu, prozkoumaného v lété 1894. 
Tuto situaci popsal K. J. Maska nasledujicimi slovy: 


».-- Kostry nalezeny zpravidla ve skréené poloze vedle sebe, 
nékdy t pres sebe lezice... Ihned u clovécich kosti nalezeny 
byly zbytky nasledujicich diluvidlnich zvirat: mamuta, 
ledni lisky, vlka, rosomdka, zajice bélaka, bobra a soba. 
Lebka ledni lisky lezela na jedné kostre clovéct. Dvé levé 
lopatky mamutt ruzné velikosti, z nichz jedna jest na 
spodni strané pazourkem poskradbdana, omezovaly hrob 
na severozadpadnim a jihozadpadnim konci. Také nékolik 
ulomku pazourkovych a kosténych uhlickt lezelo ve 
hrobe.“ 


Nasledovalo nékolik vice ¢i méné podlozenych pokust 
o rekonstrukci a interpretaci této jedineéné nalezové situ- 
ace. Nejdale zatim dospél Bohuslav Klima. Bylo mu vyéteno, 
ze svou metodu presné nepopsal a Ze puvodni dokumen- 
taci vice ¢i méné idealizoval. K prvni namitce Ize fici, Ze 
kazdy, kdo se do primarni dokumentace hloubéji ponofi, 
bude nucen postupovat zhruba stejnymi kroky: tedy nej- 
prve rekapitulovat zakladni sméry vyzkumu v plose a poté 
se oprit o diléi polohopisné zminky, a to jak v denicich, tak 
v publikacich. Druhou namitku povazujeme za vaznéjsi, 
a proto jsme akcentovali navrat k originalnimu deniku 
K. J. Masky (seSit VII), s prihlédnutim k doplnujici litera- 
ture a poznamkam. 

Maskovy deniky ovSem predstavuji typ primarni doku- 
mentace urcené pro osobni potrebu, pro osvézeni paméti 
pri dalSim zpracovani materialu a pri psani definitivni mo- 
nografie, kterou autor planoval. Obsahuji schematické 
mapky, profily, skicy (nékterych) koster a dal&Sich nalezo- 
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vych situaci, pruvodni poznamky a text usporadany podle 
jednotlivych dnu. Jako text je to Getba monotonni, ktera do- 
stava obrysy, teprve jsou-li Udaje zaznamenane k jednot- 
livym dattim promitnuty do prostoru. Ukolem na&i prace 
tedy byla rekonstrukce postupu vyzkumu a jeji plosne vy- 
jadreni. Vysledkem jsou kontextualni udaje, urcité zpres- 
néni a nova tafonomicka interpretace, nikoli vSak radikalni 
odlisnost od grafické Klimovy rekonstrukce. 

Z celkového planku plochy zkoumané v roce 1894 vy- 
plyva, ze Maska se k pohfrebnimu arealu priblizoval od se- 
verovychodu, ale jeho existenci zjistil teprve v jiznéjsi Casti, 
kde skon¢il sutovy prikrov, do té doby povazovany za pod- 
lozi: ,,Probiraje se spoustou kustek ledni lisky, ponékud hloub 
nez ostatni soucdstky spodni vrstvy kulturnt sahajicitch, na- 
razil jsem tu z nenadani na kustky prednarini a na kost lyt- 
kovou.“ Tento vychozi bod, prva skica ze dne 7. 8., tedy lezi 
na jizni hrané arealu (Dodatky, denik, str. 34 dole); svrchni 
skica, vzdalena 1 m k severu, a v deniku tedy dokreslena 
smérem nahoru (dokonce pfes jiz napsany text), indikuje, 
ze MaSka se jesté téhoz dne vracel pod sutovou polohu k se- 
veru. Bohaté nalezy ze dne 8. 8. jsou bohuzel popsany jen 
slovné, nicméné leZely ,,stranou“a ,ve sméru jih-sever*. Na 
jedné z lebek lezel zlomek mamuti lopatky, prvni ze tri na- 
lezenych, kterou tedy lokalizujeme na severovychodni okraj. 
Sut byla v téchto mistech jak v nadlozi, tak i v podlozi na- 
lezu. 

Dne 9. a 10. 8. se Ma&ska dostava do vlastniho centra 
(,mittlere Grube“, ,Menschenhaufen“), kde vypocitava cel- 
kem 6 skelett, ale 9. 8. zobrazuje pouze partie dolni kon- 
cetiny a lebku (denik, str. 37) a 10. 8. nejuplnéjsi skelet 
véetné zeber a s naznakem skréeni dolnich konéetin (de- 
nik, str. 38, muz ¢. 3). Dalsi kostry mély podle publikace le- 
zZet ,zadpadné oditud“ a byly zatim ponechany na misté 
a postupné ukladany do beden en bloc. V téchto mistech je 
uvadeéna i druha mamuti lopatka (odrazena v hrebeni a po- 
kryta ¢arami), evidentné ta, kterou Maska v publikaci lo- 
kalizoval na severozapad. Na konci dne 10. 8. Maska 
dokazal stanovit celkovy rozmér hrobu, tj. délku 4 m a Sifku 
3m. O den pozdéji je rozmeér jesté zpresnén obrysovou kres- 
bi¢kou (denik, str. 40), kde je Sitka zkracena na 2,5 m a tento 
definitivni rozmér je pak dodrzen i pri publikaci. 

Ve dnech 11.-13. 8. Maska pracoval uvnitr takto vyme- 
zeného arealu, soucasné vSak vyzkum zasahoval i do okoli, 
a to predevSim k jihu. Dne 11. 8. zobrazuje jizné od hrobu 
kostru paze, silné ohnutou v lokti (denik, str. 40). 13. 8. se 
vraci zpét k arealu, pri¢emz zachycuje velkou skupinu dlou- 
hych kosti konéetin, prekrytou mamuti lopatkou (denik, str. 
42). Evidentné jde o treti ,,hrani¢ni* lopatku, ktera je v po- 
zdéjsi publikaci lokalizovana na jihozapad. Poloha v jizni 
casti je zrejma, v tom je naSe rekonstrukce shodna s Kli- 
movou, mohli jsme vsak upYesnit orientaci vuci severu, kte- 
rou V originale vyzna¢cuje Sipka. 


Dne 23. 8. se MaSka vraci k jiznimu okraji hrobu, kde 
uvadi zajimavy nalez: ,jesté lidskad pdnevni kost — mlada, 
prodeéraveld, 1 cm otvor, zcela kulaty“. Dne 24. 8., kdy se ji- 
nak pracovalo v jihovychodnim sektoru, lokalizuje MaSka 
do jizni Casti dal&8i nalezy: ,,.Smérem k jihu od hrobu jediny 
humerus Clovéka, uprostred z kulturni vrstvy. Jeden metr od- 
tud smérem k vychodu Cast lebky mladé osoby (k propla- 
vent), nad ni dvé lopatky z mamuta (estli to nent Cast 
hrobu?).“ Jde tedy o dal8i pripad prekryti antropologickych 
nalezu mamutimi lopatkami. Zbyvajici casti skeletu Maska 
vyzvedl en bloca kresebné i fotograficky je dokumentoval 
az po skonceni vyzkumu, tj. 10. 9. PrisluSné skicy se tak do- 
staly aZ na strany 65-68 deniku, uz jen s nejnutnéjsim ko- 
mentdarem. Logicky lze predpokladat, ze Slo o situace ze 
stratigraficky nizsich poloh. Tuto superpozici jsme graficky 
vyjadrili prekryvajicimi se ramecky, které jsou lokalizo- 
vany volné v prostoru puvodné krytém suti, zapadné od 
skeletu Predmosti 3. MaSka popsal rovnéz kumulaci va- 
pencovych blokt ze severni a vychodni strany, ,jizni Casti 
nedosahujice“*, ktera oddélovala antropologické pozustatky 
od nadloznich kulturnich vrstev. Tyto suté ovSem pokra- 
covaly i mimo pohfrebni areal, vzdy v okruhu zmizeleé 
Skalky, a zrejmé tvorily prirozené zavaly, které podél upati 
vapencového télesa musime oéekavat. ,,Hrani¢ni* mamuti 
lopatky v publikaci Maska uvadi jen dvé, v deniku jsou 
(vGetné zlomku) postupné vyCcisleny tri. Neptjde vsak 
o souvislé ohranicéeni arealu, natoz celkovy prikrov. 

Z hlediska tafonomie je jednim z vychozich archeologic- 
kych predpokladt skuteénost, Ze skelet dochovany v upiné 
ci alespon Caste¢né anatomické poloze byl takto ulozen za- 
mérné. Byl by tedy dusledkem ritualniho a symbolického 
aktu, podlozeného néjakou teorii 0 Zivoté a smrti. Nicméné 
i tato zdanlivé bezproblémova teze je v literature prubézneé 
podrobovana kritice. Pokud by! skelet porusen, byva vykla- 
dan jako produkt zamérného, nékdy ritualniho a éasto az 
bizarniho chovani, jak je ilustruje etnologie (nasilna smrt, 
kanibalismus, sekundarni pohfrby...). Takoveé interpretaci 
musi opét —a spiS nez v prvnim pripadé — predchazet kon- 
textualni a tafonomicka analyza postdepozicnich procesu, 
které Ize na dané lokalité o¢ekavat. 

Z hlediska kontextu je zakladnim vychodiskem sidelné- 
archeologicka analyza gravettienu, sledujici v krajiné struk- 
turu a hierarchii loKkalit, uvnit? velkych sidlist pak vztah 
sidelniho centra a periferie. Z takto pojaté perspektivy se 
(na rozdil od nékterych starsich praci o Predmosti) utes 
Skalky nejevi jako ,,stred sidlisté pravékého clovéka“. Po- 
hrebni areal objeveny na jeho zapadnim upati v roce 1894 
lezel mimo centralni z6nu s typickymi sidelnimi celky, oh- 
nisti a s vysokou hustotou kamenné industrie (zkKoumanou 
v predchozich letech Wanklem a Maskou a v nasledujicim 
roce Krizem). Zde jsou typické spise rozsahlé, nepravidelné 
a netridéné kumulace kosti, doklady jejich paleni a evi- 
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dentné nizsi zastoupeni artefaktu Stipané industrie. Nedo- 
statek artefaktu je patrny jak v interiéru, tak i v okoli po- 
hrebniho arealu. Z hlediska stratigrafie a chronologie 
pohrebni areal odpovida prevazné spodni archeologické 
vrstvé (pavlovien), pripadné se zahlubuje jesté pod jeji uro- 
ven, ale nepochybné by! pouzivan dlouhodobé. Zda se tu 
pohrbivalo jesté v mladsi, willendorfsko-kosténkovské fazi 
gravettienu, dnes prokazat nelze. 

Kostry Predmosti 1-10 a 15 jsou relativné kompletni (pre- 
devsim muz Predmosti 3), ostatni jsou porusene. Na for- 
movani teto situace se zrejmé podilelo nékolik faktoru. 
Z, Maskovych zaznamt vyplyva pomérné zna¢na kom- 
plexnost nalezového souvrstvi, utvareného Cistou sprasi, 
humoznimi i uhlikatymi polohami a od vychodu a severu 
prostoupeneého vapencovou suti. Protoze smérem k uboci 
Skalky slozité souvrstvi pokra¢éuje, a dokonce se tu stava 
jesté komplexnéjSi, je pravdépodobné, ze nalezova situ- 
ace byla ovlivnéna svahovymi pohyby a akumulaci sedi- 
mentu, kterou na upati skaly musime logicky o¢éekavat. 
Skuteénost, ze ,zddnd lebka neobjevena cela, vsecky byly 
(podle svt) rozpadeny“, vysvétlujeme (podobné jako v Dol- 
nich Véstonicich) tlakem nadloznich sedimentut, které se 
usazovaly pomerné rychle po skonéeni osidleni (a po roz- 
padu mozku). VSechny dosud provedené paleontologické 
analyzy zvyraznuji v okoli i primo uvnit? pohrebniho are- 
alu vysoké zastoupeni kosti i celych skelett vlku, liSek a dal- 
Sich Selem. Na lidskych kostech samych v8sak (podle 
fotodokumentace) prikazné stopy ohryzu neshledavame, 
prestoze je K. MaSka uvadi, zvlasté u kosti vytazenych mimo 
pohfrebni areal. Z poznamek vyplyva, Ze ve své dobé takto 
interpretoval fragmentaci, napr. odlomeni epifyz, spiSe nez 
chrakteristicky ohryz zpiisobeny zuby selem. Selmy ov8em 
mohou skelety rozvléci, aniz by byl ohryz na kostech primo 
patrny. 

Od chvile objevu pohfebniho arealu v Predmosti staly 
proti sobé dvé zakladni hypotézy: soucasny pohfeb, snad 
v dusledku katastrofické udalosti (takto situaci uvedl s4m 
Maska), oproti postupné akumulaci tél. Priklonime-li se 
k druhé alternativé, ziskavame dal8i faktor naruSent, nebot 
kazdé vlozeni nového skeletu deformuje situace predchozi. 
Napfriklad nejlépe dochovany skelet Predmosti 3 zrejmé le- 
zel ve svrchni poloze v centralni Casti arealu, zatimco nize 
ulozené skelety jsou evidentné poruSenéjsi. Zvlastni lidské 
zasahy jsou patrny na jednotlivych kostech, vzdy v8ak mimo 
vlastni areal (otvor na kosti nalezené jizné od hrobu a 8ikmé 
zarezy na humeru nalezeném Absolonem). Pohrebni areal 
je minimalné vybaven artefakty a chybi i pokryv barvivem. 
Udaj 0 ozdobach v kontextu détského skeletu je dodatecny 
a mylny. Dalsi ¢asto citovany udaj o lis8ci lebce polozené 
pres lidskou kostru je sice autenticky, tedy Ma&skuv, ale pri 
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koukoli mimoradnost. Jediny vyrazny artefakt nalezeny 


v blizkém okoli ci v samém nadlozi arealu je ¢ast kotouce 
ze slinovce (doplnéna dalsi ¢asti nalezenou opodal). Tento 
zvlastni predmét mutize mit skute¢né symbolicky vyznam, 
odvozeny od funeralniho kontextu tohoto mista. 

Téla zemrelych byla vétSinou smérovana k severu, tedy 
paralelné se skalni sténou (v tom tkvi odlisnost od loka- 
lity Dolnich Véstonic, kde hlavy sméfovaly proti svahu). 
Mamuti lopatky, jedna z nich s nepravidelnymi rytinami, 
zrejmé kryly tri ci vice koster, a to spise v okrajovych po- 
lohach arealu, neslo vSak o zZadné pravidelné ani souvislé 
vymezeni ¢i pokryv. Dvé mamuti lopatky prekryvaly lid- 
ské pozustatky rovnéz jizné od pohrebniho arealu a dal8i 
pripad byl snad i na jihovychod odtud. V Sirsim okoli muze 
k volnému vymezeni pohfrebniho arealu prisluSet i dal8i, 
svisle postavenda mamuti lopatka, dale svisla tibia a femur, 
pripadné dvé mamuti éelisti nedaleko na vychod. Depozici 
kamenné suté jako takovou Ize vysvétlit prirozenym sesu- 
vem, ovSem kameny byly na misté k dispozici, a tedy pou- 
zitelné i jako prikrov mrtvych tél. Nevylucujeme, Ze 
ur¢cujicim prvkem pro volbu pohfrebniho mista v Predmosti 
byl pravé masiv Skalky, ktery se tehdy primo za pohreb- 
nim arealem zvedal. AvSak ani prvni badatelé uz skalu z au- 
topsie neznali, takze nelze odhadnout, zda snad lokalizace 
pohrebniho arealu odpovidala néjakému konkrétnimu skal- 
nimu utvaru. Nicméné dlouhodoba tendence odnaset mrtvé 
»Kke Skale“ mohla vyustit v akumulaci jejich pozustatkt 
pravé na tomto misté, s rozptylem do okoli, kde byly vice 
ci méné zamérné ponechany ptisobeni Selem, sesuvt a dal- 
Sich prirozenych faktoru. 


Vyznam nalezu fosilniho ¢lovéka z Predmosti 
David W. Frayer, Milford H. Wolpoff 


V prubéhu poslednich vice nez sto letech se zajimali o histo- 
rii komplexu paleolitické stanice v Predmosti nejen domaci 
badatelé, ale i fada svétové proslulych paleoantropologt. 
Je tomu predevsim proto, ze Morava jako takova a Pred- 
mosti zvlast poskytly vyznamné dukazy o biologickych cha- 
rakteristikach ¢lovéka svrchniho paleolitu a jeho kulture. 
Od doby slavnych objevt doSlo k znaénym proménam 
krajiny v okoli Predmosti, zmizely mocné vrstvy sprase 
a v béhem posledni svétové valky doSlo ke ztraté vét&Siny 
vyznamnych nalezu fosilniho ¢lovéka. Promény se tykaji 
i nazoru na interpretaci nalezovych okolnosti a evolucniho 
postaveni lidi z Predmosti. 

vétSina nalezu fosilniho ¢lovéka pochazi z takzvaného 
hromadného hrobu a jeho bezprostfedniho okoli. Radu je- 
dincu reprezentuji jednotlivé kosti, rozptylené na ploSe, kde 
mohly nalezet k vice pohrbtm, avsak nebyly rozpoznany 
tehdejsimi namatkové vedenymi vykopy. MaSska a posléze 
i Absolon a Klima uvadéji pro jedince 1 az 18 existenci spo- 
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leéného ovalného hrobu o rozmérech 4 x 2,5 m (obr. 4.2). 
Vétsina odborniku minulych obdobi se odvolavala v sou- 
vislosti s objevy v Predmosti na existenci ,,hromadného 
hrobu“, coz je vSak vyrazem nepochopeni podstaty fune- 
ralniho celku, poctu, zachovalosti, usporadani a vzajem- 
nych vztahut nalezenych kosternich poztstatku. A tak Ize 
cist, Ze MaSka nalezl rozsahly pohfeb obsahujici 40 kom- 
pletnich koster ve skréené poloze (Boule a Vallois, 1957). 
Jina informace uvadi, Ze Ma&ska nalezl hrbitov s pozustatky 
okolo 20 jedincu ruzného véku (Klaatsch, 1923), dalsi pak 
pridava interpretaci o familiarni ¢i kmenové charakteris- 
tice pohrbenych jedincu (Keith, 1931). Nékteré z takovych 
zmatecnych interpretaci hyri optimismem, ktery neodpo- 
vida charakteru dobovych MaSskovych terénnich zaznamu. 
Jedina jistota, kterou mame ohledné asociace jednotlivych 
kosti k celym kostram, se tyka Pfedmosti 3 a Predmosti 4. 

Diky svédomité Matiegkové dokumentaci predstavuje 
fosilni material z Predmosti dodnes dulezity referenéni sou- 
bor nejstarsiho svrchnépaleolitického Clovéka stfredni 
Evropy, a to navzdory jeho zniéeni. Od ztraty materidlu se 
vyznamné proménily nejen védecké teorie, ale predevSim 
zpusob védeckého mysleni (Harwood, 1993). Na poéatku 
prineslo 20. stoleti evoluéni interpretaci nalezu Homo pred- 
mostensis, jak byl objev nazyvan, jako smiSeného typu 
vzniklého krizenim neandertalského ¢lovéka s ¢clovékem 
aurignackym ¢i jemu podobnym (Klaatsch, 1923). V dobé 
nasledujici a hlavné zasluhou Keitha (1925) byli lidé z Pred- 
mosti povazovani za korunniho svédka puvodu Evropanu, 
zvlasté pak obyvatel st?edni Evropy. V jistém ohledu lokalni 
mezivaleéne historie pak byly nalezy fosilniho ¢lovéka 
z Predmosti interpretovany ve vztahu k zapadoevropskym 
kromanonctim. Rasova typologie vedla Keitha (1931) k do- 
mneénce o hybridnim ptvodu jak lidi z Predmostt, tak kro- 
manonce, nebot spatroval v morfologii jedincu Combe 
Capelle a Predmosti 4 ,,evoluéné ptvodni negroidni“ pri- 
més. Zasadni vazby mezi Gasnym anatomicky modernim 
clovékem zapadni a stfedni Evropy vyplynuly ze stanovi- 
sek jak Matiegky (1934), tak Boulea a Valoise (1957), kteri 
i pres radu archaickych charakteristik Predmosti povazo- 
vali obé skupiny lidi za soucasniky kromanoncu. Takové 
nazory davaly za pravdu Morantovi (1930), ktery povazo- 
val Predmosti za soucast jakési panevropské svrchnépa- 
leolitické populace, ktera vykazovala slabé regionalni 
rozdily s nevyraznymi vazbami k neandertalctm. 

V povale¢ném obdobi bylo studium materialu z Pred- 
mosti omezeno na odlitky lebek Predmosti 3 a 4 a nékolik 
vylitku endokranii. Do jisté miry byla ztrata fosilii nahra- 
zena vzorkem stejné gravettienské provenience z nedale- 
kych Dolnich Véstonic a Pavlova, i kdyz tento material neni 
tak kompletni, jako byl soubor z Predmosti. I pres tuto sku- 
tecnost byl soubor Predmosti uzit jako priklad evolucnich 
vazeb jak k neandertalctm, tak pozdéjSim obyvatelum Ev- 


ropy (Frayer, 1978 ; Smith, 1997). Riuzné aspekty morfolo- 
gie jedincu z Predmosti nabyly na vyznamu. Moderni evo- 
lucéni pristup zahajil Jelinek (1969), ktery upozornil 
u jedinct: z Predmosti na relativné rozsaéhlou vnitropopu- 
laéni variabilitu a diverzitu morfologie pri soucasném za- 
chovani nékterych archaickych prvku. Abychom uzavreli 
kruh vyznamu nalezu z Predmosti, zbyva se vratit k pt- 
vodu této populace. 

Soucasne paleoantropologické nalezy z Rumunska (Rou- 
gier et al., 2007) ukazuji, ze evoluce postneandertalskych 
populaci Evropy neprobihala jednosmérné, od vice pri- 
mitivnich k méné primitivnim, jak se drive uvazovalo. Na 
morfologicke odlisnosti je nutno spise nahlizet jako na vy- 
raz frekvence znaku, Ktera v ruzné mire existuje v kazdé 
populaci (viz Frayer, 1997). Z hlediska morfologie vykazuji 
lebky z Predmosti i pres znacénou robusticitu zvlasté post- 
kranialniho skeletu jasnou afinitu k evropskym populacim 
soucasnosti. Soucasnou pritomnost archaickych znakt Ize 
vysvétlit tak, Ze jejich puvod Ize hledat pouze v populaci, 
ktera zila v Evropé pred prichodem anatomicky modernich 
lidi. Soucasné anatomické, ale i genetické studie prinaSeji 
nesporné dukazy 0 vyznamném stupni misSeni neander- 
talské populace s anatomicky modernim ¢lovékem. 


Archiv sklenénych negativu, jejich oSetreni 
a digitalizace 
Pavel Scheufler 


Vzacna fotodokumentace svrchnépaleolitickych kosternich 
pozustatku z Predmosti byla dochovana v podobé sklené- 
nych negativu bez dal8i pisemné dokumentace. Vlastni di- 
gitalizaci predchazela analyza stavu sklenénych desek 
spojena s navrhem na postup a formu digitalizace a na- 
sledné koneéné ulozeni jedineéného nalezu. Dochované 
sklenéne negativy formatt 9 x 12 cm a 13 x 18 cm vyka- 
zovaly vesmés bézné znaky starnuti obrazového foto- 
grafického zaznamu, ktery odpovida mnoha desetiletim 
uplynulym od jejich vzniku. Prestoze bylo zrejmé, ze byla 
fotodokumentace vytvarena s durazem na preciznost a Ze 
nevhodné ulozeni, predchazejici jejimu znovuobjeveni, cel- 
kovou obrazovou informaci nepoznamenalo, stav nékte- 
rych sklenénych desek byl alarmujici. Stav negativu jako 
celku odpovidal jejich stari. 

Digitalizaci obrazového zaznamu vzniklého klasickou 
chemickou cestou je mozné chapat jako zachranu obra- 
zove vypovédni hodnoty historickych snimku. Je zrejmé, 
ze v prubéhu let (fadové desetileti) bude obrazovy zaznam 
postupné mizet, dojde k jeho celkové degradaci a ztraté vy- 
povédni hodnoty, tudiz i ke smyslu jeho vytvoreni. Obra- 
zova podoba snimku je v8ak konzervovana v okamziku 
jejiho provedeni. Zakladni parametry digitalizace byly na- 
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staveny na 16bitovy zaznam RGB, a to tak, aby prislusny 
zobrazeny artefakt mohl byt vytistén pri 300 dpi na velikost 
A3. Digitalizace se neprovadéla na skeneru, ale s ohledem 
na sklenéné negativy byla doporuéena Setrnéjsi metoda, tj. 
snimat negativy prosvétlené kvalitnim prosvétlovacim pul- 
tem v reprodukénim zarizeni fotopristrojem. Tento zptsob 
prace jednak nevystavuje negativ zari skeneru, jednak je 
casové efektivnéjsi. Cast digitalizace se provadéla sténou 
Rollei fotoaparatem Rollei 6008 integral, Gast sténou Imacon 
s rozliSenim 22 milionu pixelt na fotopristroji Hasselblad. 
VyuZzili jsme prislusneé zakladni softwary (SilverFast a F'lex- 
Color) a pro upravy pak Adobe Photoshop. 

Pro archivaci jsme doporufili, jak bylo posléze realizo- 
vano, vyuziti systému Fotoarchiv firmy EMBA (www. emba. 
cz). Zakladem tohoto fotoarchivu jsou archivni krabice 
vyrobené z archivnické lepenky Prolux nebo Extracel, ktere 
mimo jiné spInuji naroky americké normy ANSI/NISO 
27.39.48 z roku 1992. Laboratorni testy v USA prokazaly, ze 
vyhovuji taktéz pozadavkum PAT testu dle ANSI IT9.16. 
Sklenéné negativy jsou ulozeny na katedfre antropologie 
a genetiky ¢lovéka PrF UK v Praze. 


Bilance lidskych nalezt z Predmosti, 
dokumentace a katalog sklenénych negativu 


Jana Veleminskd, Jaroslav Brizek a Petr Veleminsky 


Tato éast podava komplexni prehled dostupnych informaci 
o zachovalosti kosternich pozustatku svrchnépaleolitického 
clovéka z Predmosti u Prerova. Na konci 19. a v prvni po- 
loviné 20. stoleti byla postupné objevena vétSina z triceti 
skelett: J. Wankel, duben 1884 (Predmosti 21); K. J. Maska, 
kvéten 1894 (Predmosti 19 a 20), Gervenec-zari 1894 (Pred- 
mosti 1-18), srpen 1894 (Predmosti 26); M. Kriz, léto 1895 
(Predmosti 22-24, 28-29); K. Absolon, srpen 1928 (Pred- 
mosti 27). Sumarizace udajti z puvodnich Matiegkovych 
zdroju (1934; 1938) je dopInéna informacemi z archivnich 
poznamek prof. K. J. Masky a prof. E. Vicka. Nejpodrobnéjsi 
udaje jsme nalezli v soukromych poznamkach profesora 
Ma&sky, ktery udava, obecné freceno, také nejlepsi zacho- 
valost fosilif. Podrobny prehled nalezut jednotlivych kosti 
kostry patere a konéetin uvadime v nékolika prehlednych 
tabulkach (tab. 6.1-6.4). 

Archivni material K. J. MaSky jsme obdrzeli v zavérecne 
fazi pripravy rukopisu. Sklada se priblizné ze 100 stran ruz- 
néeho formatu rukopisnych poznamek, Které se tykaji jak 
textu, tak stavu konzervace. Poznamky jsou psané na hla- 
vickovém papire ,,Reditelstvi zemské vy88i redlky v Teléi“, 
kde Ma&ka ptsobil. Autenticitu navic zvySuje ¢asté uziti tés- 
nopisu, stejné jako v zachovalém deniku. Z poznamek vy- 
plyva, ze Matiegka prevzal kosterni material k zpracovani 
dne 8. 12. 1912, jak je potvrzeno jeho podpisem (obr. 6.2). 


Pro ilustraci uvadime faksimile nékolika stran. Sam K. J. 
Ma&ka zrejmé neprikladal pozornost nalezum Zeber. Z jeho 
poznamek i skic deniku (viz Dodatky) vyplyva, ze zebra 
byla pritomna (obr. 6.1), avsak k antropologickému zpra- 
covani nebyla dodana, a Matiegka je neuvadi (Matiegka, 
1934: 58). Na nékterych kostech nalezenych mimo hrob 
Maska zminiuje stopy ohryzu (obr. 6.3), ktere u popisu kosti 
Matiegkou nejsou uvedeny. Maska mél zrejmé k dispozici 
i material z vykopt M. Kfrize, jak svédci poznamky (obr. 6.4 
a 6.5). Zpracovani tohoto archivniho materialu si vyzada 
delSi Casovou investici a presahuje ramec této publikace. 
Druha Cast kapitoly obsahuje seznam ptivodnich foto- 
grafil, které tvori zakladni Cast publikace. Nejvétsi cast 
fotografického dokumentaéniho materidlu zaujimaji foto- 
grafie zhotovené ze sklenénych desek tzv. Matiegkovy 
fototéky, ktera byla znovuobjevena v prostorach Prirodo- 
védecké fakulty Univerzity Karlovy v Praze. Pokusili jsme 
se nalézt fotografickou dokumentaci i v Archivu Stenc 
Praha, ktery provadél nékteré fotografické prace na ob- 
jednavku J. Matiegky. Vysledek Setfeni byl negativni. Pod- 
statna vétSina fosilif, jak uz bylo v uvodnich kKapitolach 
zminéno, byla znicena béhem II. svétove valky. VétSi cast 
téchto snimkt: byla publikovana samotnym Matiegkou 
(1934; 1938), mnohe dosud publikovany nebyly. Néktereé 
negativy Casti skeletu jedincu z Predmosti se nedochovaly 
a pro uplnost publikace byly odborné skenovany z vySse 
zminénych Matiegkovych publikaci. Cast fotodokumentace 
a rentgenovych snimkt dale pochazi z archivnich materi- 
alu K. J. MaSky, Cast z pozustalosti prof. Vicka. Zbyvajici fo- 
tografie se tykaji doposud existujicich fosilii, které jsou 
deponovany ve Vlastivédném muzeu v Olomouci (Pred- 
mosti 21) ci v Moravském zemském muzeu v Brné (Pred- 
mosti 26, Predmosti 27 a Predmosti 30), a byly porizeny 
nékterym ze spoluautort. Fotodokumentaci zachovanych 
zbytku kostry Predmosti 27 jsme neporidili, nebot je v sou- 
casné dobé studovana kolektivem pracovnikt (Oliva, 2006). 
Do fotografii byla sekundarné vlozena méritka, pokud to 
zachovalost umoZniovala. Skaly jsme kalibrovali podle me- 
trickych udaju publikovanych v minulosti (napr. délka moz- 
kovny, Sifka mozkovny), u kterych Ize na fotografiich 
predpokladat minimalni zkresleni. Pres veSkerou nasi snahu 
0 maximalni presnost velikost lebek na fotografiich pokla- 
dame vzhledem k prilozenému méritku pouze za orientaéni. 


Paleodemografické indikatory a souéasné 
metody paleoantropologie — jejich odhad 
v souboru koster z Predmosti 


Jaroslav Bruzek, Jana Veleminska a Petr Veleminsky 


Udaje o véku a pohlavi predstavuji zAkladni demografické 
ukazatele o jedinci i populaci. Zasadni rozdily mezi pfri- 
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stupy k uréeni pohlavi mezi dneskem a prvni polovinou 
minuleého stoleti spo¢ivaji v existenci rozsdhlych soubort 
referencnich dat a ve statistickém zpracovani. V této kapi- 
tole jsme revidovali informace o véku a pohlavi souboru 
z Predmosti. U dospélych vychazime z metodologickych do- 
poruceni pro pohlavni diagnézu (Bruzek a Murail, 2006; 
Bruzek et al., 2006). V primarni diagnoéze jsme uZili vizudlni 
metody (Ferembach et al., 1980; Bruzek, 2002) a probabi- 
listickou pohlavni diagnézu rozméra pdnevni kosti (Mu- 
rail et al., 2005). Pro odhad véku doZiti se opframe o nové 
poznatky (Schmitt, 2001; Gambier et al., 2006). Jako zdroj 
informaci jsme pouZili idaje, které obsahuje Matiegkova 
monografie (Matiegka, 1934; 1938) a které Ize hodnotit z do- 
chovanych fotografii. U déti pouzivame pro odhad zubnifho 
veku metody navrzené Moorresem et al. (1963a,b) a De- 
mirjanem et al. (1973). Pro postup osifikace a maturace ske- 
letu vyuzivame schémata, které navrhli Buikstra a Ubelaker 
(1994), pripadné tabelarni prehledy (Scheuer a Black, 2000) 
kompilované z riiznych publikaci. Pohlavi détskych kos- 
ter podle morfologie kostry nelze ur¢it. 

Puvodni odhady pohlavi a véku doZiti rekapituluje ta- 
bulka 7.1. Jak je znamo, Jind#ich Matiegka se opiral o idaje 
Masky a svoji antropologickou monografii rozdélil do dvou 
dilu. K uréeni pohlavi uzival lebku. Pochybnosti o prislus- 
nosti lebek a postkranialniho skeletu pripousti, av8ak ni- 
jak je nezduraznuje. Co se tye pohlavi koster dospélého 
materialu, rozdilné pohlavi je uvedeno u lebky Predmosti 
1, které podle Masky pattila Zené, zatimco Matiegka ji ozna- 
cil za muZskou, avsak pri popisu postkranidlniho skeletu 
opakované hovori o Zené Predmosti 1. U Ptedmosti 9 pak 
Maska i Matiegka shodné predpokladali muzské pohlavi, 
ale Vléek (1997: 82) nalez s odvolanim na Matiegku chybné 
uvadi jako Zenu. Puvodni uréeni véku kosternich pozt- 
statku jedinct: gravettienské populace z Predmosti nevy- 
kazuje vyznamné rozdily. Tyto rozdily se nevyskytuji ani 
ve stupni maturace u déti, ani v senescen¢nich zménach 
skeletu dospélych. Vyjimku tvori pouze kostra Ptedmosti 4, 
u které Matiegka podle lebky odhadl vék v rozmezi od 
50 do 35 let, zatimco rist dlouhych kosti konéetin neby! do- 
konéen. 

Z revize pohlavi dospélych jedincti na zakladé reliabil- 
nich metod soucasnosti vyplyva, Ze z celkového poétu péti 
jedinct se zbytky panve jsou Ptedmosti 3, Ptedmosti 4, Pred- 
mosti 10 a Predmosti 14 muZi, pouze Predmosti 9 je zena, 
a to s pravdépodobnosti vy8si nez 90 % (tab. 7.3). Jedno- 
znacné zavéry o pohlavi panvi nelze provést ani podle po- 
pisu Matiegky (1938), ktery uvadi, Ze ,,swlcus preauricularis 
v ruzném stupni rozvoje pozoroval u vsech pdnevnich kosti 
Z Predmosti*. Podle dnes’nich poznatka je nutno rozlisit pri- 
tomnost sulcus preauricularis (Zaaijer, 1866), ktery od- 
povida postporodnim zménam, a sulcus paraglenoidalis 
(Lohr, 1894), ktery svédéi o mocnosti vazti sakroiliakalniho 


kloubu. Zda se pak, ze podle popisu Matiegky odpovida 
silné vytvorenému sulcus paraglenoidalis stav panvi je- 
dincti Predmosti 3 a Predmosti 4, které bychom mohli proto 
oznacit jako muzské. U panve Predmosti 9 se naopak muze 
skute¢né jednat o hluboky preaurikularni sulcus, a tak 
io Zenské pohlavi. U ostatnich panvi nelze ze slovniho po- 
pisu na pohlavi panevnich kosti usuzovat. 

Pro lebku jsme uZili klasickou morfoskopickou metodu 
Evropskych doporuceni (Ferembach et al., 1980). Celkem 
mohla byt metoda aplikovana u osmi lebek (tab. 7. 2). U sed- 
mi z nich bylo mozné ur¢it pohlavi. Index sexualizace lebky 
Predmosti 4 nabyva negativni, tedy zenské hodnoty, ktera 
vsak nedosahuje limitu pro urceni pohlavi pouzitou meto- 
dou. Lebky Predmosti 5 a Pfedmosti 10 jsou zeny, zbyva- 
jici lebky Ptedmosti 1, Predmosti 3, Predmosti 9, Predmosti 
18 a Predmosti 22 jsou muzské. Srovname-li vysledky 
s udaji Matiegky, konstatujeme naprostou shodu vysledku. 

Ovéreni véku nedospélych jedincu podle chrupu a stavu 
osifikace kostry reliabilnimi metodami soucasnosti mirné 
méni odhady z minulosti. Predmosti 2. Vzhledem k varia- 
bilité a geologickému stafi gravettienské populace Ize od- 
hadnout vék doziti tohoto ditéte na Sest az sedm roku. 
Predmosti 5. Jedna se o lebku adolescenta, pravdépodobné 
zenského pohlavi, s vékem doziti 15 az 16 let (Matiegka, 
1934). Podle naSeho odhadu, s ohledem na variabilitu ru- 
stového véku, interval 12 az 14 let je pro tohoto adolescenta 
prijatelny. Predmosti 6. Podle Matiegky (1934) se jedna o dite 
ne starsi nez 2 az 3 roky. Podle dneSsnich poznatkt: odpo- 
vida vék doziti ditéte pravdépodobné 2 az 4 rokum. Pred- 
mosti 7. Matiegka (1934: 56) udava vék 12 az 14 let, 
predevsim s ohledem na stav chrupu. Biologicky vék vsak 
odpovida spise 12 letim, chronologicky vék (patologie) 
mohl byt i vy88i a Matiegktv odhad nelze upfresnit. U ostat- 
nich nalezu nedospélych jedinct (Predmosti 8, 11, 12, 13, 
15, 16, 17, 20, 22, 23, 24 a 25) nelze provést revizi odhadu 
véku doziti. 

U dospélych jedinct jsme revidovali nékteré Matiegkovy 
zavéry o véku doziti. I kdyz je obecné a konven¢neé za hra- 
nici dospélosti povazovan vék v rozmezi od 18 do 21 let, po- 
hlavni dospélost nastava ponékud dfive, avSak kostra 
clovéka vykazuje znamky doznivani maturace pomeérné 
déle, a to za hranici 30 let. Originalni fotografie panevnich 
kosti se nedochovaly, presto se podle slovniho popisu Ma- 
tiegky muzeme vyjadrit k véku jedinct z Predmosti, aniz 
bychom museli aplikovat statistické techniky, protoze se 
jedna vesmés o jedince s nedokonéenou maturaci skeletu. 
V uvodu k druhému dilu monografie Matiegka (1938: 5) 
uvadi: , Stanovené start nesouhlasi vsak plné s vyvojovym 
stavem nékterych ¢édasti kostrovych. Toliko lebka a kostra 
¢. IIT. souhlasi spolu jak v rozmeérech, tak v stavu a dospé- 
losti.“ U jedince Pfedmosti 1 odhadl Matiegka (1934) vek 
doziti na 20 az 25 let. Podle mineralizace chrupu byl vék 
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ponékud niz&i, 14 az 22 let. Udaje Matiegky jsou ziejmé po- 
nékud nadhodnocené a vék 18 az 22 let se jevi pro jedince 
muZzského pohlavi jako prijatelny. Predmosti 3. Matiegka 
akceptoval Ma&skuv odhad véku v rozmezi 35 az 40 let. 
Stfedni vék jedince je velmi pravdépodobny a nelze jej vice 
upresnit. Predmosti 4. Evidentni rozpor mezi stavem ma- 
turace lebky a postkranialniho skeletu zdtraznil opako- 
vané jiz Matiegka (1938). Lebka zeny, podle Matiegky 
30- az 35leté, vSak patrila zjevné jedinci mladSimu. Na fo- 
tografii je patrna sfenookcipitalni synchondréoza, jejiz srust 
pravé probiha. U zen a po 20. roce Zivota je jiz plné uza- 
vrena (Kahana et al., 2003). Pravé dokonéena mineralizace 
a erupce M3 odpovidaji véku 14 az 16 let. S ohledem na tyto 
udaje odpovida vék lebky P4 15 az 20 roktim. Stav matu- 
race postkranialniho skeletu P4 nebyl rovnéz zdaleka ukon- 
cen a odpovida véku 15 az 17 let u zeny a 17 az 20 let u muze 
(Scheuer a Black, 2000). Revize véku sice odstraniuje dis- 
krepanci udavanou Matiegkou, pochybnosti 0 asociaci lebky 
P4 a postkranialniho skeletu P4 vSak pretrvavaji vzhledem 
k odlisné pohlavni diagnéze lebky (Zena) a panve (muzZ). 
Predmosti 9. Podle plné zachovalého trvalého chrupu pri 
odhadu véku Matiegka (1934: 47) udava 20 az 25 let. Pri- 
pustime-li, ze postkranialni skelet mohl patfrit Zené, pak 
vék tohoto jedince by! 18 az 20 let. Predmosti 10. Baze lebni 
se nedochovala, lebka byla ve Svech rozpadla. Matiegka 
udava vék 20 az 30 let. Podle nového odhadu je kostra je- 
dince P10 muzského pohlavi a odpovida véku 20 az 25 let. 
Nalezy ostatnich kosternich pozustatkt dospélych osob jsou 
fragmentarni a nedovoluji upresnit vék doziti. 

Z revize véku doziti vyplyva nizsi vék doziti jedinct, nez 
ktery uvadi Matiegka. S vyjimkou Predmosti 3 u nich ne- 
presahl hranici dospélosti 25 let. U déti je zubni vék poné- 
rozdily nastavaji pri hodnocent tzv. epifyzalniho (rusto- 
veho) véku i stavu maturace kostry, které jsou znaéné in- 
dividualné ovlivnény faktory zevniho prostiedi. Fosilni 
nalezy nedospélych jedinct,, hodnocené vzhledem k sou- 
casné normé, vykazuji znamky nizsiho biologického véku 
kostry nez zubu. U dospélych jedincti byl vék doziti rovnéz 
nizsi, nez udava Matiegka. Pohlavi lebek odpovida ptvod- 
nim odhadtm, u postkranialniho skeletu existuji diskrepan- 
ce, které je nutno brat v potaz pri interpretaci funeralniho 
celku. 


Variabilita svrchnépaleolitickych lebek 

z Predmosti: porovnani s populacemi Zijicimi na 
uzemi Cech a Moravy od pravéku po souéasnost 
Jana Veleminskd, Jaroslav Brizek a Petr Veleminsky 


Kapitola je zaméfrena na detailni kraniometrickou analyzu 
lebek svrchnépaleolitického Clovéka z Predmosti u Prerova 


a jejich tvarového i velikostniho srovnani s recentnim 
vzorkem stredoevropské populace (rentgenové snimky 
52 zdravych muZt a 36 zen). Zavéry vychazeji z hodnoceni 
digitalniho obrazu ¢ctyr dobre zachovalych dospélych lebek 
v lateralni normé. Jedna se o dvé muZzské (Predmosti 3, 
Predmosti 9) a o dvé zenské lebky (Predmosti 4, Predmostti 
10). Rozméry jak fosilnich, tak recentnich lebek byly hod- 
noceny pomoci specialniho softwaru ,,Craniometrics“ (Ve- 
leminska et al., 2003a) s durazem na vzajemné srovnani 
velikosti a tvaru oblicejového skeletu a meziéelistni vztahy. 
Vzhledem k nizkému poétu paleolitickych lebek jsme roz- 
dily fosilii vzhledem k recentni populaci vyjadfrili indi- 
vidualné pomoci z-skére (normalizace individualnich 
rozmért fosilnich lebek vzhledem k pruméru a smérodatné 
odchylce referenéni databaze). Testovani spolehlivosti ode- 
citani rozméru z fotografii bylo prvnim predpokladem 
nasledné metrické analyzy. Koeficient reliability mezi di- 
gitalnim méfenim z fotografii a primym mérenim Matieg- 
kou dosahoval hodnot 0,97-0,87 (Veleminska et al., 2003a). 

Zamerime-li se na nejvyraznéjsi vyvojové zmény lebky, 
které se odehraly za poslednich priblizné 26 000 let, 1ze po- 
zorovat nékolik vyraznych rozdilu. Svrchnépaleolitické 
lebky jsou relativné delSi a uzsi. Na tomto rozdilu se 
vice podili zadni éAst neurokrania v podobé vzdalenosti 
bregma-lambda. Rovnéz u souboru z Predmosti pozoru- 
jeme vyraznou protruzi obou ¢elisti. VySkové rozméry ob- 
liejové Gasti gravettienskych lebek se vzhledem k soucasné 
populaci prilis nelisi, zatimco horizontalni rozméry obliéeje 
jsou u recentni populace v souvislosti se zkracenim ¢elisti 
mensi. VySkové parametry jsou pravdépodobné pod vétsi 
genetickou kontrolou nez rozméry horizontalni. Obli¢ejovy 
skelet svrchnépaleolitickych lebek ma vyrazné del8i télo 
mandibuly (0 3 az 4 smérodatne odchylky), zatimco vétev 
mandibuly je u zenskych lebek dokonce kratsi, nez v pru- 
meéru nalézame dnes. Lebky z Predmosti jsou dale cha- 
rakteristické mensim thlem téla a vétve dolni éelisti, 
strméjsim postavenim vétve dolni éelisti vzhledem k bazi 
lebeéni a ostfejSim profilem brady. Tyto velikostni i tvarové 
diference oproti recentnim lebkam jsou doprovazené ro- 
taci obliceje vpred, ktera se projevuje silnou protruzi obou 
celisti (tadové 3 SD), sagitalni mezicelistni vztahy ale zu- 
stavaji bez rozdilu. Co se celkovéeho tvaru lebek tyée, fosilni 
lebky z Predmosti jsou homogenni, i kdyz ve velikostnich 
charakteristikach a jejich pohlavnim dimorfismu vykazuji 
znacnou heterogenitu. 

Zjisténi regionalni variability umoznuje rozsifeni sou- 
boru z Predmosti 0 lebky z Dolnich Véstonic (DV13, DV14, 
DV16), ktery pochazi ze stejné geografické oblasti Moravy 
a patri rovnéz ke kulturnimu okruhu pavlovienu, sti?edo- 
evropské formé gravettienské kultury svrchniho paleolitu 
Evropy. Pomoci vybéru osmi rozmért dostate¢né popisu- 
jicich tvar lebek (Vléek a Smahel, 2002) jsme hodnotili vza- 
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jemnou tvarovou podobnost/rozdilnost mezi muzskymi fo- 
silnimi a recentnimi lebkami. Vyse popsané tvarové vlast- 
nosti splanchnokrania paleolitickych lebek z Prtedmosti byly 
potvrzeny u podobné datovanych lebek z Dolnich Vésto- 
nic nejen za pouziti z-skore, ale také podle vysledku shlu- 
kové analyzy. 

Rada studii pripousti genetické vazby svrchnépaleoli- 
tické populace a soucasného obyvatelstva st?edni Evropy 
(Vicek, 1991; Kraémarova et al., 2006; Luca et al., 2007). 
Proto jsme provedli i srovnani souboru lebek z Predmosti 
s populacemi, které Zily na uzemi Cech a Moravy v prt- 
béhu holocénu, od neolitu az po soucasnost (mladsi doba 
kamenna, doba bronzova, st?edovék, novovék). Vzhledem 
k odliSnému metodickému pfristupu bylo srovnani ome- 
zeno pouze na zakladni rozméry lebek z publikovanych 
udajui Matiegky (1934), Hanakové et al. (1984), Hanakove 
et al. (1986), Vi¢ka (1997), Cerného a Veleminského (1998), 
Cerného (1999) a Veleminské et al. (in press). Na zdkladé 
celkem Sesti linearnich rozmért lebky (M1, M8, M17, M45, 
M47, M48) byly pro muZe i zeny navrzeny vyvojové dend- 
rogramy. Vysledky srovnani ukazaly, ze oproti lebkam 
z Predmosti prosla lebka v mladsich obdobich proménami, 
které Ize charakterizovat dvéma hlavnimi tvarovymi trendy, 
a to zkracovanim ¢i zaoblovanim mozkovny a mensi kon- 
vexitou obliceje. Podobné zmény konfigurace lebky Ize po- 
zorovat také u stfedovéké populace (Veleminska et al., in 
press). Definovat priciny evoluénich i mikroevoluénich kra- 
niofacialnich zmén je velmi slozité. Pri zménach konfigu- 
race lebky se uplatnuji jak adaptaéné-kompenzaéni 
mechanismy, tak i kauzalni faktory, které je zpusobuji. 
K hlavnim faktorum fadime nejen klimatické zmény, ale 
i sedentarizaci, spojenou se zménami ve stravovacich na- 
vycich, a rozpad izolatu. Bylo popsano, Ze jedinci se zaob- 
lenym tvarem lebky jsou vice adaptabilni vzhledem 
k novym socialnim situacim a socialnimu stresu a Ze exi- 
stuje blize neopodstatnény vztah brachykefalie s vétsi odol- 
nosti Clovéka vuci stresu. Redukce délky mozkovny byva 
spojovana s nizSimi naroky na vykon zvykacich svalt a re- 
truzi obou ¢elisti. Lze predpokladat, ze kromé genetickych 
zmen, zlepseni vyzivy a zdravotniho stavu hrala roli i bio- 
mechanicka odpovéd na zptsob stravovani (Angel et al., 
1987; Carlson and Van Gerven, 1977; Larsen, 1997). 


Geometricka analyza variability tvaru lebek 
jedincu z Predmosti a srovnani 
se soucasnou populaci 


Alena Sefédkovd, Stanislav Katina 


Vice nez sto let po svém objevu predstavuji paleoantropo- 
logické nalezy z Predmosti jeden z nejlepsich dukazu in- 
dividualni variability Clovéka svrchniho paleolitu Evropy. 
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VétSina puvodnich antropologickych nalezu z Predmosti je 
nenavratné znicena, avSak kromé jejich kopii predstavuji 
zejména dobové sklenéné negativy fotografii originalt je- 
dine¢ny zdroj informaci a svym zptusobem umoznuji stu- 
dovat znicené fosilie. Jednou z moznosti, ktera se nabizi 
k analyze fotografii lebek z Predmosti, je geometricka mor- 
fometrie (GM), ktera soucasné predstavuje i novy meto- 
dologicky nastroj ke studiu morfologie a kterou jsme pouzili 
iv nasi studii. 

» Nova morfometrie“ (geometricka morfometrie, GM, sta- 
tisticka analyza tvaru) je alternativou vuci klasickym mno- 
horozmérnym statistickym analyzam. Jedna se 0 soubor 
metod, které studuji tvar biologickych objektt. popisova- 
nych pomoci digitalizovanych souradnic homologickych 
bodt (landmarku) v pravouhleé (kartezianské) soustavé, ze- 
jména 2D (2, y) nebo 3D (2, y, z), souradnic. Pravdépodobné 
nejvétsi vyhodou GM je moznost kvantifikace tvarovych 
rozdilu, a to i takovych, jejichz charakter nedovoluje, aby 
byl zachycen primym méfrenim vzdalenosti. GM umoznuje 
efektivni zpusob odhadu chybéjicich landmarkt zkouma- 
ného objektu a také studium jeho tvaru oddélené od vlivu 
velikosti. 

V prvni Casti kapitoly jsme se zabyvali vnitropopulaéni 
variabilitou: geometrickou analyzou sexualniho dimor- 
fismu lebek z Predmosti. Ve druhé ¢asti zkoumame mezi- 
populaéni rozdily lebek mezi souborem gravettienskych 
jedinct z Predmosti a populaci recentni. Predmétem nasi 
analyzy je obraz profesionalné zdigitalizovanych sklené- 
nych negativu péti fosilnich lebek (Predmosti 1, Predmosti 
3, Predmosti 4, Predmosti 9, Predmosti 10) v antropologicky 
definovanych normach: frontalni, lateralni, okcipitalni, ba- 
zalni a vertikalni. Recentni soubor populace predstavuje 
vzorek 103 lebek (51 muzt a 52 Zen) znamého pohlavi 
a véku z prvni tretiny 20. stoleti, které pochazeji z Pach- 
nerovy kolekce ulozené na katedfe antropologie a genetiky 
clovéka Prirodovédecké fakulty Karlovy Univerzity v Praze. 

Metodicky postup se sklada z nékolika kroku, které 
tvori: urceni morfologicky definovanych landmarku (kra- 
niometrickych bodti) primym oznacenim na skenech 
negativu pomoci programu SigmaScan Pro 5; stanoveni za- 
kladnich (referenénich) usecek ve vsSech normach; 
provedenti analyzy tvaru pomoci statistickych baliku R 
a S-PLUS 6.2, postupu Booksteina (1991), Drydena (Dry- 
den a Mardia, 1998) a dalSich S. Katinou (2003) specialné 
navrzenych programu; vypoécet afinity tvaru lebek z Pred- 
mosti s pomoci deformaéni energie v podobé Booksteino- 
vych penalt, vypocet linearni a kvadratické geometrické 
diskriminaéni analyzy pro Booksteinovy souradnice; vy- 
poéet diskriminaéni analyzy pro deformaéni energie v po- 
dobé Booksteinovych penalt mezi vzorem (prumérna 
soucasna zenska lebka Pachnerovy kolekce - osa 2, muZ- 
ska lebka Pachnerovy kolekce - osa y) a obrazem (vSechny 
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lebky z Predmosti a z Pachnerovy kolekce). Pouziti GM pri 
analyze morfologie lebek z Predmosti umoznilo detailnéjsi 
uréeni podobnosti a naopak odliseni druhu a intenzity zmén 
jejich tvaru v souvislosti s pohlavnimi a interpopula¢énimi 
rozdily. Pomoci grafického zobrazeni se tyto zmény poda- 
rilo podrobnéji specifikovat. 

Lebky z Predmosti vytvareji podle vzajemné podobnosti 
a globalnich penalt dvé skupiny, které Ize ztotoznit s po- 
hlavim. V prvni skupiné jsou si nejblize lebky Predmosti 1, 
Predmosti 3 a Predmosti 9 (muZi) a v druhé skupiné lebky 
Predmosti 4 a Predmosti 10 (zeny). Toto rozdéleni se upIné 
shoduje s klasickym uréenim pohlavi jedinct, Matiegkou 
(1934). U gravettienské populace z Predmosti existuje tva- 
rova afinita jedinct vyjadrujici pohlavni dimorfismus. Na 
proméné prumérne muZské gravettienské lebky na prt- 
mérnou Zenskou gravettienskou lebku se podili celkové ze- 
jména neafinni (lokalni) komponenta, ktera tvofri az tri 
ctvrtiny celkové deformace. 

V lateralni normé je charakteristické pro zeny zvétSovani 
dimenze oblicej-mozkovna, dale nastava mirné zaobleni 
lebky, vyrovnani cela a glabelarni oblasti, zvétSeni pro- 
gnatismu obou ¢elisti, pric¢emz se obli¢ej posouva dolt a zy- 
gomatikotemporalni oblast dozadu. 

Ve frontalni normé nejsou pohlavni rozdily prilis vyrazné. 
U zen se graficky projevuji zejména ,,rozSirujici* tendenci 
v oblasti cela, nosu a mandibuly a soucasné poklesem o¢- 
nic, rozsifenim nosniho otvoru a snizenim licni kosti (os 
zygomaticum). VySka nosniho otvoru je u Zen jen nepatrné 
mensi, ale zvétSuje se jeho Sifka, zatimco horni ¢elist se 
snizuje a dolni celist se zuzuje v oblasti symfyzy. Muzské 
lebky jsou vice homogenni nez lebky Zen, které jsou si na- 
vzajem tvarem méné podobné. Heterogenita morfologic- 
kych charakteristik zen by mohla byt vysvétlena vy88i mirou 
inbreedingu a patrilokalnim chovanim muZské paleolitické 
populace. Mezi vyrazné pohlavné charakteristické morfo- 
logické znaky u gravettienskych lebek je moZné poCitat: 
subnasalni a mandibularni prognatismus, nasoglabelarni 
profil, postaveni jugale v zygomatikotempordalni oblasti, po- 
staveni o¢nic, tvaru nosniho otvoru, proporce tylni kosti 
a vySka a Sirka dolni Gelisti. 

Pri deformaci jednotlivych lebek z Predmosti na prt- 
meérnou soucasnou lebku tvori afinni Cast partial warp (PW) 
priblizné jednu ¢tvrtinu a neafinni cast PW az tri Ctvrtiny 
celkové variability. Maxilla recentnich lebek je vyrazné 
mene prognatni, oblicéej pak je vertikalnéjsi a posouva se 
dozadu. Celni, parietadlni a okcipitalni oblasti jsou klenu- 
tejsi. Recentni lebky jsou vice globularni a v bodé bregma 
vyssi. Obecné Ize tvrdit, Ze gravettienské lebky se podobaji 
jsou robustnéjsi nez zeny. Recentni lebky jsou vSak rela- 
tivné vice homogenni nez lebky fosilni. 


Dentalni material z Predmosti: morfologie, 
morfometrie a patologie 


Pavel Trefny 


V této kapitole jsme provedli revizi puvodniho Matiegkova 
popisu dochovaného dentalniho materialu, komentar né- 
kterych skutecnosti, které se v tomto popisu neobjevily, 
a hodnoceni nové objevenych a dosud nepublikovanych 
snimku. Kazdy snimek z kolekce digitalizovanych stiredo- 
formatovych negativu, ktery zachycoval zuby, jsme upra- 
vili v softwaru pro zpracovani obrazu. Ovérili jsme 
identifikaci jednotlivych zubut, zejména zubt nalezenych 
izolované nebo zubu, které bylo mozné vyjmout z luzka. 

Stupen rozvoje vybranych morfologickych znakt stalé 
dentice, které bylo mozné odeCist ze snimku, jsme hodno- 
tili pomoci skaly systému ASUDAS - Arizona State Uni- 
versity Dental Anthropology System. Zamérili jsme se 
zejyména na znaky odlisujici anatomicky moderniho ¢lo- 
véka od neandertalcu. Morfologie zubti z Predmosti je 
typicka pro svrchnépaleolitické a recentni evropské popu- 
lace, neandertalské znaky (prominence marginalnich sklo- 
vinnych list na palatindlnich plochach frontalnich zubt, 
medialni hreben trigonidu u dolnich molart, specificky 
tvar obryst. korunek dolniho P4 a horniho M1) jsme po- 
zorovali jen ojedinéle. 

Vzhledem k dutlezitosti odontometrickych dat z Predmosti 
jsme se pokusili ovérit Matiegkuv zpusob méreni mesio- 
distalniho (MD) a bukolingudalniho (BL) rozméru korunek 
na vybranych digitalizovanych snimcich éelisti pomoci soft- 
waru pro analyzu obrazu. U nové objevenych fotografii rent- 
genovych snimku jedincti Predmosti 2 a Predmosti 6 jsme 
odhadli dozity vék jedince podle vyvojovych stadii jednot- 
livych zubt stalé dentice. Dozity vék ditéte Predmosti 2 od- 
povida 2,7 roku, u ditéte Predmosti 6 pak 6,2 az 6,6 roku. 
Hodnoceni dentalni patologie zahrnovalo zubni kaz, zubni 
kamen a dehiscenci kosti alveolarniho vybézku. Zvlastni 
pozornost byla vénovana poruchém amelogeneze v podobé 
linearnich hypoplazii skloviny (LEH), predstavujicich do- 
klad 0 nespecifické zatézi v obdobi vyvoje zubt: stalé den- 
tice. U jedincti Predmosti 7 a Predmosti 14 doSlo k utvareni 
hypoplastickych defekté ve véku priblizné v rozmezi 1,5 az 
3,5 roku Zivota. Hypoplastické defekty lze pozorovat i u dal- 
Sich jedinct: (Predmosti 6 a Predmosti 24). 

Pozoruhodnym jevem zaznamenanym u dentalniho ma- 
terialu z Predmosti je arteficialni abraze bukalnich ploch 
lateralnich zubu. Tento druh abraze se vyskytuje pouze 
u moravskych mladopaleolitickych populaci a nema pa- 
ralelu v zadné z evropskych i mimoevropskych lokalit. Jako 
pricinu tohoto jevu uvadi Matiegka vkladani kaménku do 
ust bud za ucelem prevence onemocnéni dutiny ustni, 
usnadnéni vyslovnosti, nebo stimulace salivace, a tim za- 
mezeni Zizneé. Pricinou tohoto druhu abraze by mohlo byt 
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i noSeni labretu — specifického typu piercingu rtu nebo 
tvare. Abraze zubt je vsak v tomto pripadé vyraznéjsi 
a abradované plosky se nachazeji témér v jedné roviné. 
Vkladani kaménkut do ust, at uz byl jeho smysl jakykoli, 
se proto jevi jako nejprijatelnéjsi vysvétleni. 


Nemetricke znaky u populace gravettienského 
clovéka z Predmosti 


Petr Veleminsky, Jaroslav Bruzek, Jana Veleminska 
a Stanislav Katina 


Za oznacenim nemetrické znaky se skryva pomérné roz- 
manita a rozsahla skupina anatomickych odchylek od bézneé 
stavby kosti, které jsou geneticky determinovany a pro které 
je charakteristicky nizky populacni vyskyt. Znaky maji ge- 
neticky podklad, ale vyskyt ovlivnuji i vnéjsi (tykajici se 
prostfedi) a vnitrni (fyziologicke) faktory. Vyhodnoceni ne- 
metrickych znaku u svrchnépaleolitické populaéni skupiny 
z Predmosti sledovalo ¢tyri dilci cile: 1) Stézejnim zamé- 
rem bylo popsat biologickou variabilitu zhruba Sedesati ne- 
metrickych znakt. S ohledem na archeologickou nalezovou 
situaci pohrebniho arealu v Predmosti se Ize pravem do- 
mnivat, ze pohrbivani lidi zde bylo postupné a v relativné 
kratkém Gasovém horizontu. Kosterni material tedy s nej- 
vétsi pravdépodobnosti nalezi jedné populaci (nap*¢. Oliva, 
2001; Svoboda, 2005a). Pri studiu evoluce ClovéKa jsou an- 
tropologové vétSinou nuceni pracovat s umélymi seskupe- 
nimi jedinct z ruznych geografickych oblasti i Casovych 
obdobi. Pravé skuteénost, Ze se jedna 0 nejpocetnéjsi nalez 
lidskych pozustatkt: na jednom misté ze svrchniho paleo- 
litu, Cini z nalezu svétovy unikat. 2) Druhym tukolem bylo 
aplikovat a ovérit na souboru koster z Predmosti vypovédni 
hodnotu tzv. Manziho hypostotického indexu vyvojové sta- 
bility, ktery je pokladan za indikator vyvojového stresu bé- 
hem ontogeneze (napr. Manzi et al., 1996). 3) Tretim cilem 
bylo srovnat na zakladé vyskytu nemetrickych znaku sku- 
pinu z Predmosti s jinymi populacnimi skupinami, a ové- 
rit ak homogenitu a heterogenitu této svrchnépaleolitické 
populace. 4) Poslednim ukolem byla snaha testovat na za- 
kladé vyskytu vybranych nemetrickych znakt hypotézy 
o mozné biologické pribuznosti nékterych jedincu exhu- 
movanych v uvedeném pohrebnim arealu. Do analyzy jsme 
mohli zahrnout pouze jedince, u kterych se zachovaly le- 
beéni kosti. Studovali jsme tedy trinact jedinct, z toho sedm 
dospélych (Predmosti 1, Predmosti 3, Predmosti 4, Pred- 
mosti 9, Predmosti 10, Predmosti 14, Predmosti 18) a Sest 
nedospélych (Predmosti 2, Predmosti 5, Predmosti 6, Pred- 
mosti 7, Predmosti 16, Predmosti 22). Pri hodnoceni jsme 
vychazeli z digitalizované fotografické dokumentace kos- 


‘6 Na zakladé rukopisnych poznamek redakéné upravili editofri. 


ter (napr. Veleminska et al., 2004) a ze zaveru Matiegky 
(1934; 1938). 

Shrneme-li vysledky studia kranialnich nemetrickych 
znakut u gravettienské populacéni skupiny z Predmosti, Ize 
konstatovat, ze skupina vykazuje statisticky vySsi vyskyt 
vsutych kustek v zadni partii lebecni klenby (sagitalni 
a lambdovy Sev), predevsim v oblasti antropologického 
bodu lambda (viz ossa suturae sagittalis, os lambdae, ossa 
suturae lambdoidea, os asterii). Dale je pro skupinu typicka 
absence parietalniho otvoru a atypické usporadani brazd 
po cévnich splavech na vnitrni strané mozkovny. Jde pre- 
devsim o vyboéeni sagitalniho splavu na pravou stranu 
od medianni cary (Matiegka, 1934). Existence vyse zmi- 
nénych znaku muzZe navzajem souviset. U Predmosti byl 
i prokazatelné vySSi vyskyt supraorbitalniho otvoru. VySe 
uvedené znaky muzeme povazovat za charakteristiku dane 
populaéni skupiny (viz tab 11.1, tab. 11.2). 

Hypostotické skore (HS) vypovida 0 mife vyvojového 
stresu (Manzi et al., 1996), kterému byla populace z Pred- 
mosti vystavena. Je zretelné nizsi ve srovnani s jeho hod- 
notami u italskych neandertalcu z pozdniho pleistocénu, 
ale vy8Si oproti popula¢nim vzorkum anatomicky moder- 
niho ¢lovéka mladsich obdobi. JihomoravSti gravettienci 
maji ve srovnani s tim hodnoty celkového HS viceméné 
stejné s HS soucasné populace. Vysledky tedy ukazuji, Ze 
uroven tohoto ,,vyvojoveho stresu“ je nejvyssi u pozdné- 
pleistocennich italskych neandertalct a od svrchniho pa- 
leolitu je patrny jeho klesajici trend. Zavéry jsou v souladu 
s nazory Manziho (2006), ktery predpoklada vyssi uroven 
hypostosis (vyvojového stresu) u neandertalcu, soustredéneé 
v posterolateralni oblasti lebe¢ni klenby, v porovnani 
s Gasnymi i recentnimi populacemi modernich lidi. Exis- 
tuji ovSem i protichtdne nazory (napr. Trinkaus, 2006) (tab. 
19.5, Obr, 1421). 

Biologickou pribuznost uvnitr souboru koster z Pred- 
mosti, kterou predpokladali starsi i nékteri soucasni bada- 
telé (napfr. Zilhao a Trinkaus, 2002a), se nam nepodarilo 
potvrdit. Z pohledu vyskytu nemetrickych znakut jsou je- 
dinci z Predmosti relativné homogenni skupinou, ktera ma 
spise charakter nepocetne populace lovcu s moznym pro- 
jevem zakladatelského efektu nez skupiny podobné nuk- 
learni rodiné s primymi pribuzenskymi vazbami. 


Antropologicky nalez dolni éelisti Predmosti 2616 
Emmanuel V1éek (7) 


V ramci variability a struktury lidské populace svrchniho 
paleolitu Evropy Ize vy¢élenit dva morfologicky a metricky 
definovatelné celky (Viéek, 1967; 1970; 1991; 1992; 1997). 


GRAVETTIENST{ LOVCI Z PREDMOSTI U PREROVA: NOVE INTERPRETACE PUVODNI DOKUMENTACE 


Jedna se Za prveé o typ lidi rozsifeny a znamy predevsim ze 
zapadni a jihozapadni Evropy a za druhé o typ lidi vychodni 
formy gravettienskych lovcu, jejichz prvnim znamym za- 
stupcem je nalez Brno Il a k nimz patri fada lidskych fosi- 
lii gravettienu Moravy, jako nalezy z Dolnich Véstonic 
a Pavlova, ale i z Predmosti a ruského Sungiru. Jistou mor- 
fologickou kontinuitu biologickych charakteristik obyvatel 
Moravy gravettienu Ize sledovat ve stredni Evropé pres mag- 
dalenien az k neolitu (Vléek, 1991). 

Cilem tohoto sdéleni je podat antropologické informace 
o nalezu dolni éelisti Predmosti 26, které se vyhnul smutny 
osud a,,prezila“ valeéné udalosti. Jedna se o zlomek dolni 
celisti dospélého clovéka, nejspise Zenského pohlavi, ktery 
mél autor moznost popsat 25. srpna 1952 a k némuz mohl 
poridit potrebnou dokumentaci. Podle informace J. Skutila, 
ktery fosilii zapujcil, nalezel tento nalez k ostatkum z hro- 
madného hrobu, avSak nepatri k Zadné z koster odkrytych 
K. J. Maskou a predanych ke zpracovani J. Matiegkovi (Ma- 
tiegka, 1934). Autenticitu nalezu potvrzuje i publikovana 
fotografie této fosilie (Skutil, 1940: obr. 32), av8ak bez ja- 
kychkoliv blizsich detailt tyKajicich se jejiho objeveni. Podle 
dostupnych informaci se jedna o nalez pred rokem 1934, 
kdy vysla Matiegkova monografie.!” Lze se domnivat, Ze 
tato dolni celist muze byt eventualné tou, kterou roku 1930 
nalezl L. Novak v mistech Absolonova objevu skeletu Pred- 
mosti 27 (Absolon, 1929; Svoboda, 2005a). 

Nalez predstavuje zZlomek pravé poloviny mandibuly se 
zachovalymi trenovymi zuby a stoli¢kami (obr. 12.1-12.3). 
Vpredu je éelist odlomena svisle v alveolu pravého spicaku. 
Praveé rameno je odlomeno sikmo za M, takze chybi i an- 
gulus mandibulae. Délka celého zlomku je 70 mm. Zuby 
jsou az na pukliny na korenech P, a P, dobre zachovale. 
Barva je Sedava. Zlomek ¢elisti je sttedné vysoky, ale celist 
je celkové mala. Foramen mentale se naléza mezi alveoly 
P,-M,, 13 mm od okraje alveolu. Foramen mentale je priéné 
ovalné, veliké 6 x 3 mm. Zevni strana éelisti je bez napad- 
nejsi konfigurace. Na vnitrni strané je dobre vytvorena li- 
nea mylohyoidea. Fossa musculus biventeris je hluboko 
zariznuta, fossa sublingualis mélka. Zakladna éelisti je ko- 
lébava. Zakladni rozméry mandibuly jsou uvedeny v ta- 
bulce 12.1. Protoze zuby neni mozné uvolnit, byly primo 
zmereny jen korunky (tab. 12.2). Velikost a tvar korenu je 
evidentni na retgenovych snimcich (obr. 12.4 a 12.5). Bylo 
by vhodné nové elektronické méfreni velikosti rozmért 
zubu, protoze mezi nasimi hodnotami a hodnotami Matie- 
gkovymi (Matiegka, 1934: 67) jsou znaéné rozdily. 


Lokalita Predmosti: prostorova struktura, 
stratigrafie a chronologie 


Jiri Svoboda 


Stredopaleoliticka a mladopaleoliticka lokalita Predmosti, 
jedno z nejvétsSich a nejkomplexnéjSich loveckych sidlist 
v Evropé, se rozklada ve strategické poloze kontrolujicti jizni 
usti Moravské brany. Pivodni situaci vystizné popsal 
J. Knies: 
»Kostru navrst puvodne tvoril hrebenovity, sedlovité pro- 
hnuty skalni vybéZek devonského vapence, z néhoz vysoko 
nad uroven cnély dva skalni utesy, z nichz severnéjsi zval 
se Hradiskem, jizni Skalkou. “ 


Vapencove jadro Hradiska kryla (a dosud do znaéné miry 
kryje) spras, zatimco Skalka puvodné dominovala okoli 
jako impozantni ttvar, pristupny ze severu, strmé spada- 
jici do udoli Beévy na jihu a ,,vyssi nez kostelni vézZ pred- 
mostecka“. Jadra obou skal se tézila na vapenec, spras 
navata pri jejich ubocich zasobovala nékolik prilehlych 
cihelen a kosti pleistocennich zvifrat se zpracovavaly na 
hnojivo a spodium. Tak byla Skalka odtéZena jesté pred za- 
pocetim vlastniho archeologického vyzkumu. Okoli Skalky 
(lokality Predmosti Ia—b a IIT) je klasickou lokalitou mla- 
dého paleolitu — gravettienu, zatimco Hradisko (Predmosti 
IT) je predevsim lokalitou stfedopaleolitickou. 

Zamérime-li se na gravettienské osidleni, pak se stuk- 
tura sidlist v ploSe bude jevit jako horizontalni soustfredéni 
dilcich sidelnich koncentraci, celkt a skladek mamutich 
kosti. Ma vSak i svou Clenitost vertikalni, a tedy urcitou ¢a- 
sovou hloubku. Jiz K. J. Maska popsal z lokality Ia (Chro- 
meckova parcela) stratigrafické rozclenéni gravettienské 
kulturni vrstvy: ,,.Dluzno rozezndvati horesi urstvy kulturni, 
Jednu neb dvé, se zvétralymi zbytky zvirecimi a necetnymi 
vyrobky lidskymi, a pak dolejsi vrstvu kulturni, jez mohut- 
nostt i cetnym obsahem svym, zeyména vsak vyznacnosti 
svého slozeni vynikd. Horesi urstvy na nékterych mistech 
se ztracei.“ Mezi obéma vrstvami uvadi K. J. MaSka polohu 
cisté sprase. Také raz spodni kulturni vrstvy ,,se od mista 
k mistu méni a jest nutno rozezndvati v ni nékolik druhu vy- 
znacnych lokalit, jichz svérdznost patrné souvisi s ruznym 
upotrebenim téch onéch mist v dobdch obydleni diluvidlnim 
clovékem“. V plose vyzkumu rozlisuje K. J. MaSka nejprve 
ohnisté o pruméru 1,5-2 m a hloubce 20-30 cm, provazena 
kumulacemi zvirecich kosti a kamenné industrie (tedy stan- 
dardni sidelni celky), dale rozsahlej&i ,,paleniska“ s vétSimi 
castmi mamutich koster, ulomky vapence a valouny, poté 


'7 Poznamka editort: V Sedesatych a sedmdesatych letech minulého stoleti se stopy této fosilie v Moravském zemském muzeu ztraci, a je 
proto uvedena v katalogu fosilnich hominidt jako zni¢ena (Vléek, 1971b; Jelinek a Orvanova, 1999). Fosilie se objevuje v Moravském zemském 
muzeu aZ v dobé zcela nedavné a nese napis ,,Predmosti A 17088“, ktery byl napsan az po roce 1952, nebot na fotografiich z této doby neni 
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odpadni hromady ruznych zvirecich kosti a Gasti koster 
a koneéné sterilni plochy bez nalezt. Podobna pozorovani, 
at jiz se tykaji zdvojeni kulturni vrstvy ¢i ploSné struktury 
sidlisté, uvadi rovnéz M. Kriz. Tyto Casti lokality Ia jsou 
dnes odtézeny, ale od roku 2002 se zaéala pripravovat te- 
renni expozice na lokalité Ib, chranéné dosud predmos- 
teckym hrbitovem, coz umoZnilo vysek nalezové situace 
revidovat a konzervovat prozkoumanou plochu pod vy- 
stavnim pavilonem. Vyzkum i stavba probihaly paralelné 
v roce 2006. Kosti byly rozvleceny na mirném svahu ve 
sméru od puvodni Skalky, a to opét ve dvou hlavnich 
vrstvach. Tvori je velké celé kosti i pasma drobnych spa- 
lenych kistek, promisenych barvivem. Cast kosti je pore- 
zana kamennymi nastroji. 

Na zakladé starsich terénnich pozorovani a typologické 
revize materialu jsme mohli jiz pred provedenim tohoto 
vyzkumu pfredpokladat, ze v ramci gravettienu nalezi 
spodni vrstva fazi pavlovské a svrchni fazi willendorfsko- 
kosténkovské (hroty s vrubem). To nyni podpofrila nova 
stratigrafie a radiokarbonové datovani (nekalibrované 
udaje, tab. 13.2). Svrchni vrstva (24 300 let BP) je celkové 
chuda a typologicky nevyrazna, zatimco ve spodni vrstvé 
(26 000 az 27 000 let BP) se diky systematickému pla- 
veni vyrazné promitlo vysoké zastoupeni mikrolitt, ty- 
pické pro vrcholny pavlovien. Z hlediska fauny je v horni 
vrstvé nejhojnéjsim zviretem mamut, nasleduje vlk a sob; 
ve spodni vrstvé byl identifikovan mamut, sob, kun, tufri, 
vlk, lev, liska polarni, zajic a ptaci, takze spodni vrstva je 
druhové bohatsi nez horni a odpovida lépe drivéjsim na- 
lezum z Predmosti. Podle sezény uhynu mladého vika 
a vyskytu dosud nenarozeného hribéte v témze kontextu 
usuzujeme, ze tato Cast sidlisSté byla frekventovana celo- 
roéné. Celkovy charakter spodni vrstvy, tj. netridéné ku- 
mulace velkych kosti, doklady jejich spalovani a spise 
ridky rozptyl artefaktt, je srovnatelny s popisem prileh- 
lych casti lokality la zapadné od Skalky (véetné pohieb- 
niho arealu objeveného v roce 1894, ktery je od pavilonu 
vzdalen cca 40 m). Vyslovené sidlistni charakter mély plo- 
chy dale na severu, kde se zrejmé formovaly sidelni celky 
Vv pravem slova smyslu, artefaktu bylo podstatné vice 
a mamuti kosti tam byly misty tridény podle druht (vy- 
zkumy 1880-1893). 


Paleobiologie lidi z Predmosti 
Jaroslav Bruzek a Jana Veleminskd 


Obsahem nékolika zavérecnych stran monografie vénované 
antropologii by nemél byt pouhy souhrn jednotlivych Ka- 


'8 patrici Clovéku neandertalskému (pozn. autord) 
19 oti8téno v roce 1909 v ,,Illustration“ and ,,[lustrated London News“ 


pitol. Chtéli bychom na nékolika strankach textu ukazat, 
proc je dtlezity pocetny soubor koster fosilnich lidi z Pred- 
mosti pro aktualni otazky souéasné paleoantropologie. 
Chceme rovnéz priblizit, jak skuteéné tito lidé vypadali, od- 
halit, co se skryva za odbornymi terminy. 

Jaci byli lidé z obdobi gravettienu z Predmosti? Dejme 
slovo nejdrive jejich objeviteli, K. J. MaSkovi : 


»Veskeré soucdstky koster poukazuji k lidu vzristu vyso- 
kého, postavy primo atletické. Nejvétsi muz mél vysku asi 
180 cm, neqvetst Zena asi 160 cm. Vysku tu stanovil jsem 
dle délky jednotlivych, vesmés vyborné zachovanych kosti 
koncetin, podotykam vsak jiz na tomto misté, Ze pomér 
dlouhych kosti jest u diluvidlnich téchto lidi jiny nez u ny- 
néjstho kulturntho clovéka... Lebky predmostecké jsou ves- 
més podlouhlé, z pravidla typu dolichokephalniho, 
kterdzto ruznost tvaru lebecntho jest védecky velmi dile- 
Zita. Celo jest u muzi nizké, prohnuté. Spodni jeho okraj 
lemuji silné vyvinuté oblouky nadoéni; nos je vycnely, 
brada patrné vystoupla, kterouzto posledni vlastnosti se 
veskeré spodni ¢elisti predmostecké list od proslulé sané 
Sipecké!®, u niz bradni hrbolek schdzi. Kosti stehenni jevi 
ndsledkem silné vyvinuté zadni hrany (linea aspera) tvar 
sloupovity, kosti holenni jsou neobycejné zplosteélé, Savlo- 
vité, kosti lytkové Zlabkovité, kosti loketni v horejsi casti 
zakrivené. veskeré tyto vlasinosti souvisi se zpusobem Ziti 
diluvidlnich lovcu premosteckych, jiz vynikali silou 
a obratnosti télesnou, nejsou vsak v Zddné priciné dokla- 
dem ucent Darwinova, Ze by clovék se byl vyvinul z néja- 
kého tvora nizstho radu... (...) ndlez predmostecky 
neprindlezi k nejstarsim svého druhu, jsa start mnohem 
menstho nez... zminény jiz ulomek spodni ¢elisti Sipecké... 
ktera prindlezi dle vseho clovéku na velmi nizkém stupni 
télesného a dusevniho vyvoje... zatimco lovci predmostecti 
vynikali v té ci oné priciné jiz jakousi inteligenct.“ 
(Ma&ka, 1895a: 6-7) 


Od tohoto prvniho popisu télesnych a duSevnich vlast- 
nosti anatomicky moderniho ¢lovéka, kam dnes patri nej- 
starsi nalezy svrchnépaleolitického ¢lovéka evropského 
kontinentu véetné Predmosti, nas déli vice nez stoleti. Na- 
zory a poznatky o lidech této doby prodélaly znaény vy- 
voj, ktery se odrazi jak v samotné paleoantropologii, ktera 
fosilni nalezy Clovéka studuje, tak v obecném povédomi ve- 
rejnosti. Nejlepsim dokladem je vyvoj ikonografie a (vé- 
decké) ilustrace. Promény vize fosilniho ¢lovéka Ize sledovat 
od Frantiska Kupky, ktery znazornil neandertalce z La Cha- 
pelle-aux-Saints v roce 1909 do podoby zcela bestialni ka- 
rikatury!’, az k zcela recentnim rekonstrukcim fosilnich 
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lidi z ateliéru Elisabeth Daynés”°. Stale vice zacina prevla- 
dat predstava, ze neandertalci byli rovnéz inteligentni, avSak 
odliSni od anatomicky modernich lidi. Pomérné lépe jsou 
na tom tzv. kromanonci, jak dnes obvykle byva nazyvan 
anatomicky moderni ¢clovék svrchniho paleolitu Evropy. 
Nazory na jejich télesné vlastnosti se v zasadé prilis nelisi 
od popisu Maskova. To se tyka i velikosti a organizace 
mozku. 


Jak celkovy tvar a rozmery odlitku vnitra lebek, tak také 
zreymé otisky gyrifikace mozkové naznacuji dokonalou 
stavbu mozku, jak je charakteristicka pro nynéjsiho Homo 
sapiens, aniz by bylo prozatim mozno usuzovat na né- 
jaké znaky inferiority nebo primitivismu.“ 

(Matiegka, 1934: 107) 


Podobnymi slovy, ktera uzil MaSska, jsou lidé z Predmosti 
charakterizovani i Klimou (1991a). Znaéné promény vsSak 
prodélaly nase predstavy o kulture, socialni struktufre 
a schopnostech anatomicky modernich lidi (napfr. Klein, 
1999; 2000; d’Errico, 2003; d’Errico et al., 2003; Mellars, 
2005). Rada novych poznatka a ndzort je shrnuta v mo- 
nografiich o nalezech fosilniho €lovéka svrchniho paleo- 
litu Evropy, jako jsou napr. Mladeé (Teschler-Nicola, 2006), 
eravettienské nalezy Sungir (Alexejeva a Bader, 2000), La- 
gar Velho (Zilhao a Trinkaus, 2002a), Dolni Véstonice a Pav- 
lov (Trinkaus a Svoboda, 2006a). 

Jestlize ustrfednim tematem polemik v dobé K. J. MasSky 
bylo geologické stafri fosilniho ¢lovéka a uznani dnes ne- 
pochybné skutecénosti, Ze lidé z Predmosti byli soucasniky 
vyhynulé fauny, jako jsou mamuti a srstnati nosorozci, ko- 
nec dvacatého stoleti byl provazen diskusemi 0 tom, zda 
anatomicky moderni sapientni ¢lovék pochazi z afrického 
kontinentu, nebo je produktem multiregionalni evoluce. 
Tuto problematiku genialné nastinil jiz Jindrich Matiegka 
ve své uvaze o vztahu Glovéka z Predmosti k ostatnim na- 
lezum fosilnich lidi v Evropé, kdyz napsal: 


»Geneticky mozno vzit v uwahu troji postup: 1) bud se 
Mmladodiluvidlni clovék, a tudiz i predmostsky, vyvinul 
v Evropé z clovéka starodiluvidlniho*! nebo 2) prisel pred- 
mostsky clovék odjinud a nahradil vymirajictho clovéka 
neandertalského, anebo 3) jest predmostsky clovék vysle- 
dek krizent nové pribylého lidu se starodiluvidlnim pra- 
obyvatelstvem.* (Matiegka, 1934: 80) 


V podstaté jsou tyto nazory stale i stézejnimi otazkami 
paleoantropologie. Prvni hypotéza nema v souéasnosti 
zadné zastance a dominovala predevsim v prvni poloviné 


20 http://www.daynes.com/fr/accueil/accueil.php 
21 nod pojmem starodiluvidlni je myslen ¢lovék neandertalsky 


minulého stoleti (Hrdlicka, 1927). Zbyvajici hypotézy se lisi 
vztahy modernich lidi a archaickych populaci ¢lovéKa. Na- 
hrazeni archaicke populace populaci novou uprednostnuje 
hypotéza ,,out of Africa“ (Brauer, 1984), hybridizaci pak 
predpoklada multiregionalni model (Wolpoff, 1989). 
Archaickym zastupcem rodu Homo je v Evropé a Gasti Asie 
neandertalec. Neandertalsky clovék je produktem evoluce 
v eurasijském prostoru, ktera trvala fadové vice nez 250 000 
let a konéi extinkci neandertalct pred zhruba 35 000 az 
25 000 lety. Lokalni populace neandertalct: zfejmé prezi- 
valy i pozdéji v izolovanych refugiich Evropy pomérné 
dlouho po prichodu moderniho ¢lovéka (Finlayson et al., 
2006). Z taxonomického hlediska je neandertalec povazo- 
van za samostatny druh nebo poddruh sapientniho Clovéka. 
Obé populace zily soucasné na uzemi Evropy nejméné po 
dobu 10 000 az 5 000 let. Kontroverzni nazory o vztahu 
téchto dvou populaci ¢lovéka provazeji paleoantropologii 
iv soucasnosti. 

Poéatek tohoto stoleti prines! pri hledani odpovédi nové 
moznosti ve formé primé analyzy genetické vybavy fosil- 
nich lidi. Odpovéd na otazku mozné hybridizace prvnich 
anatomicky modernich lidi a archaickych autochtonnich 
lidskych populaci zijicich na evropském kontinenté otev- 
rely prvni paleogenetické pokusy o analyzu mitochondrial- 
ni DNA lidskych fosilif. Prvni vysledky analyzy mtDNA tri 
neandertalcu ukazaly (Krings et al., 1997; 1999; Ovchinnikov 
et al., 2000), ze rozdily mezi mitochondrialnim genomem 
neandertalcu a soucasného ¢lovéKa jsou prilis vyznamné, 
nez abychom tyto predky mohli povazovat za jeden biolo- 
gicky druh. Neprimo tak byla zamitnuta i moznost hybri- 
dizace obou populaci a prispéni neandertalcu do genomu 
soucasnych lidi. Novy impuls k diskusi prinesl objev ske- 
letu gravettienského ditéte z Lagar Velho (Trinkaus et al., 
1999), nesouciho radu znaku, které ukazuji na miseni ne- 
andertalct' a anatomicky modernich lidi. Znaky, které pri- 
pominaji neandertalce, jsou popisovany i v popula¢nim 
vzorku z Predmosti (vyklenuti tylu, mohutnost nadoénico- 
vych oblouku, plochost éela ¢i morfologie dolni ¢elisti). Jiz 
Matiegka (1934: 87) jejich pritomnost hodnotil jako vysle- 
dek konvergentniho vyvoje a odmital jejich vysvétleni jako 
produkt hybridizace populaci neandertalctu a anatomicky 
moderniho ¢lovéka. Existenci miseni obou populaci po- 
tvrzuji i souéasné nalezy fosilniho ¢lovéka z obou koncu 
evropského kontinentu, jak objev gravettienského ditéte 
z portugalského Lapeda (Trinkaus a Zilhao, 2002), tak ob- 
jev z rumunskeé lokality Pestera cu Oase (Rougier et al., 
2007), ktery patri k jedném z nejstarsich nalezii anatomicky 
moderniho ¢lovéka Evropy. U obou fosilii jsou popsany 
znaky svéd¢cici o hybridizaci obou populaci. O naznaku afi- 
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nity k neandertalské populaci se uvazuje i v populaci z Dol- 
nich Véstonic (Trinkaus a Svoboda, 2006b). 

Publikace zpristupnujici historickou textovou i obrazo- 
vou dokumentaci nalezu fosilniho clovéka z Predmosti pri- 
nesla i nékteré nové pohledy na vztahy mezi souborem 
zemfrelych a populaci zivych lidi zijicich pred mnoha tisici 
lety. Gravettienska populace lidi obyvala sidlisté v Pred- 
mosti zda se celoroéné. Vyplyva to z geografické polohy lo- 
kality, ktera umoznovala dobrou kontrolu sirokého uzemi, 
dobré podminky k lovu a ke zpusobu subsistence vubec, 
ale iz nalezu paleobotanickych a paleontologickych. Podle 
novych stratigrafickych a radiokarbonovych udajtt odpo- 
vida spodni vrstva v Predmosti stari 26 000 az 27 000 let. 
Z tohoto obdobi zrejmé pochazeji i nalezy lidskeho fosil- 
niho materialu. Celkové zhorseni klimatu v dobé pred 
26 000 az 25 000 lety zptisobilo zanik sidlisté v Predmosti. 
O tom svédéi i dobre patrna svrchni vrstva z Predmosti, ne- 
prilis bohata na nalezy, ktera je datovana do doby pred 
24 300 lety. 

Revize funeralniho celku poukazala na dlouhodobé vy- 
uzivani pohrebniho arealu s naslednym ukladanim zemfre- 
lych, které vysvétluje stav konzervace i problémy s asociaci 
kosti k jednotlivym kostram - problémy, jez pretrvavaji. 
Tento stav pohrbivani s pravdépodobnou ¢éasové dlouhou 
prodlevou mezi dvéma nasledujicimi pohrby vylucuje ja- 
kékoliv uvahy 0 mozné primé filiaci jedinct, jak o ni, byt 
hypoteticky, uvazuji nékteré publikace (Zilhao a Trinkaus, 
2002b: 537). Revize pohlavi kranialniho materialu jak uzi- 
tim metod souéasné morfologie, tak geometrickou morfo- 
metrii potvrdila Matiegkovy odhady. Pritomnost jedincu 
obojiho pohlavi byla potvrzena. Co se véku doziti tyée, nove 
udaje ukazaly, ze vétSina dospélych jedinct' zemfrela ve 
velmi mladém véku (do 30 let) a jedinci starsi jsou spise 
vyjimkou. Tento stav neni vSak dikazem absence jedinct 
s pokrocilymi znamkami starnuti, které zname z gravetti- 
enského kontextu zapadni Evropy (Gambier et al., 2006). 
Vysoky poéet nedospélych jedincu a relativné nizky vék do- 
spélych odpovida situaci obecné znamé z archaickych po- 
pulaci. Vzhledem k tafonomické situaci funeralniho celku 
nelze z vysledkt odhadu véku a pohlavi vyvozovat zadne 
paleodemografické zavéry. 

Odhadnuty vék doziti nedospélych jedincti byl ponékud 
nizsi, nez odpovidé idajim Matiegky. Rada koster déti 
z Predmosti nese stopy nespecifického stresu na zubech, 
ktery odpovida zejména stresu v souvislosti s hore¢natym 
onemocnénim v dobé mineralizace zakladu zubnich ko- 
runek. Vék, ve kterém byly tyto znamky identifikovany, 
muze rovnéz souviset s odstavenim déti, ukoncenim kojeni 
as prechodem na pevnou stravu. Etnografické studie sou- 
casnych lovecko-sbéra¢éskych spolecnosti (Stuart-Macadam, 
1995), stejné tak analyza stabilnich izotopt skloviny zubu 
populaci minulosti (Dupras et al., 2001) uvadéji pro odsta- 


veni horni hranici véku 3 roky. Dusledkem odstaveni ditéte 
je zvySena morbidita v souvislosti s oslabenou imunitou, 
ale nelze vylouCit jiné endogenni priciny. Nizsi odhadnuty 
vék déti z Predmosti souvisi i s rozdilnymi pouzitymi re- 
ferenc¢nimi udaji v minulém stoleti a dnes, predevsim v du- 
sledku pozitivniho sekularniho trendu. Ten v rozmezi 
posledniho stoleti zpusobil dramatické zvySeni télesné ve- 
likosti a Gasnéjsi nastup pohlavni zralosti ve vétSiné ev- 
ropskych populaci (Tanner, 1972). AZ na patologického 
jedince Predmosti 7 nevykazuji déti a adolescenti z Pred- 
mosti disproporce mezi zubnim vékem a maturaci skeletu. 
Rust a vyvoj jedincu nebyl v zadném pripadé patologicky, 
o tom svéd¢i i nizké Manziho hypostotické sk6re, vypoctene 
podle frekvence hypostotickych diskrétnich znaku lebky. 
Dobra dostupnost proteint v gravettienské populaci z Pred- 
mosti se projevila nejen ve vysSim télesnem vzrustu do- 
spélych, ale i rustovych charakteristikach déti a adolescentu. 
Zretelné utvareny svalovy reliéf povrchu kosti svédci o in- 
tenzivni fyzické zatézi, odpovidajici zpusobu subsistence 
v tomto obdobi vyvoje lidské spoleénosti. Absence zubniho 
kazu a traumat spolu s dobrym télesnym vyvojem silné 
kontrastuje s nizkym vékem doziti. To naznacuje moznou 
selekci podle véku v souvislosti s pohrbivanim. 

Pohlavni dimorfismus lebky byl dobre vytvoren. Uziti no- 
vych morfologickych postupu v souboru z Predmosti umoz- 
nujicich extrahovat tvar od velikosti, jako je geometricka 
morfometrie, prokazaly existenci dimorfismu tvaru lebky. 
Tvarovy dimorfismus se nejvice projevuje v prognatismu 
dolniho obliceje, ale také u tvaru nasoglabeloorbitalni ob- 
lasti a prostorové orientace oénic. Tyto znaky se nejvice 
uplathuji v uréovani pohlavi podle skeletu lebky (Sjevold, 
1988; Ferembach et al., 1980), kde morfologie glabely i tvar 
brady maji v metodach uréenit pohlavi nejvyssi vahu. Tva- 
rovy dimorfismus morfologickych struktur lebky souvisi 
zrejmé is vybérem partnera Cili s chovanim ¢ClovéeKa. Tento 
morfologicky zaklad dimorfismu horniho segmentu obli- 
ceje (oblast o¢i a Gela) se uplatnhuje u zivych lidi pri roz- 
poznavani pohlavi (Blazek a Hoskova, 2007). 

Neni rovnéz vylouéeno, Ze se tvar oénice a ¢elni krajiny 
nad ni odrazi i v mimické komunikaci. Méné vyrazné nad- 
o¢nicové oblouky napfr. umoznuji lepsi sledovani o¢i, a tim 
ijemnéjsi sledovani o¢niho kontaktu (Emery, 2000) a kuze 
kolem o¢i pri vyjadrovani emoci (Vick et al., 2007). Podobné 
Ize predpokladat také vyznam utvafreni oblasti ustni kra- 
jiny. Je tedy pravdépodobneé, Ze pohlavni dimorfismus kos- 
téného podkladu obli¢eje ma zaklad také v behavioralni 
oblasti. Neni proto prekvapivé, ze obdobné vzory (pattern) 
pohlavniho dimorfismu nalézame i u fosilnich lidi z Pred- 
mosti. 

Zuby patri mezi tkané, které jsou méné ovlivnény pt- 
sobenim zevniho prostredi a jedinou funkéni zménou je je- 
jich stupen opotrebeni. Obrazova dokumentace dovolila 
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popsat ojedinélou, lec existujici pritomnost morfologickych 
detail zubu, které jsou povazovany za neandertalské znaky. 
Toto pozorovani rozsifuje spektrum drive uvazovanych 
morfologickych svédectvi o mozné hybridizaci prvych ana- 
tomicky modernich lidi Evropy a ptvodnich obyvatel, kte- 
rymi byli neandertalci. 

Vazby svrchnépaleolitické populace byly sledovany jak 
ve vztahu k soucasnému obyvatelstvu st?redni Evropy, tak 
ve vztahu k neandertalcum. Podil svrchnépaleolitického 
osidleni Evropy na ptvodu souéasneého obyvatelstva vy- 
svétluje dnes predevsSim molekularni genetika a archeo- 
genetika (Kra¢marova et al., 2006), nicméné tento vztah 
je feSen zaroven za pouziti morfologie (Vicek, 1991; Brace 
et al., 2006). AvSak rozdily ve tvaru lebek mezi populacemi 
svrchniho paleolitu, neolitu i soucasnosti naznacuji, Ze neo- 
litiéti lidé Evropy a jejich potomci z doby bronzové nejsou 
v uzkém vztahu se soucasnou populaci. Také nizky podil 
haploskupin Y-chromozomu spojenych s Sifenim neolitu 
v Geskeé populaci a relativné vysoka frekvence haploskupin 
vztahujicich se k postglacialni rekolonizaci Evropy svéd¢i 
o mozném populaénim kontinuu na uzemi dne&’ni Ceské 
republiky (Luca et al., 2007). 

S dalsim rozvojem paleogenetiky se opét vynorila po- 
treba prehodnotit moznost prispéni genetické vybavy ne- 
andertalci do genomu souéasného ¢lovéka. Kazdy model 
je vSak znacnym zjednoduSenim reality. Ackoliv vysledky 
ziskané analyzou mtDNA 24 neandertalct a 40 fosilnich 
modernich lidi nepodporuji vyznamné miseni mezi archai- 
ckym a modernim ¢lovékem, moznost omezeného toku 
genu je obtizné zcela vyloucit (Nordborg, 1998; Serre et al., 
2004; Reed a Tishkoff, 2006). Variabilita mtDNA neander- 
talcu byla zrejmé vétsi, nez se puvodné predpokladalo, s ra- 
dou regionalnich rozdilu (Orlando et al., 2006; Excoffier, 
2006; Caramelli et al., 2006). Nové analyzy DNA evropskych 
pleistocennich lidskych fosilii srovnavaji i sekvence nuk- 
learni DNA (Green et al., 2006; Noonan et al., 2006). Vy- 
sledky obou studii jsou protichtdné, jedni toto miseni 
vylucuji, druzi ho pripoustéji v nizkém procentu (Weiss 
a Smith, 2007), a tak otazka hybridizace neandertalct a mo- 
derniho ¢lovéka zustava stale otevrena a pIna spekulativ- 
nich predpokladu, Které je jen velmi obtizné obhajit. Jejich 
zodpovézeni muzeme ocekavat v pristich letech (Wall 
a Hammer, 2006). Jadrem problému zrejmé zustava vy- 
chozi predpoklad ¢i paradigma té ¢i oné nazorové Skoly. 
Zastanci nahrazeni neandertalské populace populaci ana- 
tomicky moderniho ¢lovéka bez vzajemného miseni maji 
znacnou podporu médii a ¢erpaji argumenty predevsim 


22 AMH = anatomically modern human 


z paleogenetiky (napf. Ray et al., 2005; Hebsgaard et al., 
2007). Priznivci nazoru, ze neandertalci a anatomicky mo- 
derni Clovék predstavuji subspecies jednoho druhu, jsou 
predevsim paleoantropologove. Opiraji své argumenty pre- 
devsim o morfologii fosilniho materidlu a hybridizaci 
vesmeés pripousteéji (napr. Frayer, 1992a; Wolpoff, 1999; Trin- 
Kaus et al., 1999; Zilhao, 2006). Idea hybridizace ziskava te- 
ren a jeji detekce u fosilnich homininu je obtizna z duvodt 
nedostatku naSich znalosti o projevech morfologické hyb- 
ridizace na skeletu soucasnych primatu (Ackermann et al., 
2006; Holliday, 2003). 

Analyza rozsahlych dat genomu souéasnych populaci Ev- 
ropy a zapadni Afriky (Plagnol a Wall, 2006) pripouSsti neza- 
nedbatelné pétiprocentni ,archaické miSeni*“ neandertalskych 
genu  v populacich souéasnych Evropanu a ve svém du- 
sledku odporuje hypotéze afrického pivodu AMH?”?. Miseni 
rané anatomicky modernich lidi se starsimi formami lidské 
linie pripoustéji i prameny jinych oboru. Vysvétlit znaény 
narust objemu mozku Clovéka nelze pouhym prirozenym 
vybérem. Pochopeni mechanismut zvétSovani mozku v linii 
Clovéka prinaSi i genetika. Existuji geny nazvané mikroce- 
faliny, které v pripadé Spatné funkce zpusobuji mikrocefa- 
lii - maly objem mozku. Gen microcephalin (WCPH1) 
reguluje velikost mozku béhem vyvoje jedince. Jeho ha- 
ploskupina D se sice oddélila od linie moderniho ¢lovéka 
pravdépodobné pred 1,1 milionu let, avSak priblizné pred 
37 000 lety byla opétovné zaclenéna do genomu AMH 
(Evans et al., 2006). Tento nalez je argumentem podporu- 
jicim hybridizaci archaickych a modernich lidi. Jiny ar- 
gument souvisi s vyzkumy neurologickych degenerativnich 
onemocnéni. Haplotyp H2 genu tau (M4P7) je velmi vzacny 
a vyskytuje se v podstaté jen v evropskych populacich 
(Evans et al., 2004). Tento haplotyp vznikl u neandertal- 
ského clovéKka a byl prenesen do genomu AMH v obdobi 
pred 45 000 az 18 000 lety (Hardy et al., 2005), kdy obé po- 
pulace zily v Evropé souéasné. Primé télesné kontakty mezi 
lidmi moderni anatomie a archaickymi homininy pripou- 
Sti i studium genomu lidskych parazitu, jako jsou vsi (Reed 
et al., 2004), avSak nefesi moznosti hybridizace primo. 
Aktualni vyzkumy a nazory v Sirsim kontextu biologicko- 
lékarskych véd ukazuji, ze hybridizace obou populaci ¢lo- 
véka, neandertalské a anatomicky modernich lidi, mohla 
byt vice realnou skutecnosti nez pouhou anekdotou ma- 
lého dosahu. Z tohoto pohledu zustava existence kvalitni 
obrazové dokumentace fosilniho souboru z Predmosti do- 
kladem, ktery v budoucnosti umoZni revizi nazoru opira- 
jicich se o morfologii skeletu. 
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(English translation) 


NORTHERN BAND (SPRING 1894) 

(Organisational notes) 

May 12" 1894. Crushed horse skull. Large reindeer antlers. 
Crushed lower jaw, the mouth with an incisor, otherwise 
nothing that could be of significance. 

(Sketch on page 191, Maska’s diary: p. 16.) 

May 15" 1894. Digging northerly, along the edge. The layers 
are exceptionally thin. The upper is conspicuous only 
locally, it contains rotted mammoth ivory and isolated flakes 
of flint. 

Below, there are here and there mammoth bones or horse 
remains, flint flakes. It is confirmed that there was no hearth 
at the edge. 

Two pieces of wolf pelvis, wind eroded. Generally, some 
bones are wind eroded, they evidently lay in the air before 
being covered over. The head of a mammoth ivory cylinder, 
next to quartz beads (Quarzkorallen). 

Only fragments of bone, all from wolf. Limbs. A single lower 
jaw from an arctic fox. 

One lower jaw of Ursus arctos. With teeth turned down. The 
last molar on both sides fallen out, like the incisors. 
Otherwise complete. Two Elephas molars. 

In the upper later a small layer of fine dust, in which just 
one calcified piece of rib. Zarandus. Diameter 30 cm, height 
5 cm. Beneath this a small Elephas tusk. 

May 16" 1894. Not until 5m from the edge a charcoal layer. 
Within it, a mammoth ivory artefact, further a tusk with 
broken off tip. The end of the tip directed downwards. Not 
far off, to the east, the five last vertebrae and sacrum of 
a wolf. The lower jaw of an arctic fox without teeth, several 
pieces of mammoth ivory. (Note — not related.) 

Below a long jasper knife and half a cylinder of mammoth 
ivory. Close by, again a carbon area. A little further on, 
numerous remains of wolf, undisturbed and in a heap. At 
least four skulls, split or frontally broken, two crushed artic 
fox skulls. Thus a refuse heap. Of course at the side of 
a carbon area, which was not typical. 

Above the cultural layer, below the horse, mammoth bones. 
On the surface very wind eroded, below numerous wolf 
remains. Also mammoth vertebrae. 

May 17" 1894. Continuing inwards. Only wolf remains 


found. A crushed skull. Only exceptionally tools from flint. 
Evidence that man didn’t eat the meat. An Elephas atlas, 
shoulder blade, numerous wolf remains. 

Above the cultural layer at the edge of the stone quarry 
mammoth bones, horse and reindeer. Specifically an atlas, 
pelvis fragments, ribs. Two finely worked flint knives. These 
in their working, however, clearly different from the knife 
found below. Do a more precise comparison! Beyond the 
first tusk, that is westerly, was a second, of course broken 
up. The base of the tip is missing. Close by, several knives 
and a tusk. The same in the carbonaceous layer, a semi- 
circular tusk with flaked tip, rounded off. (Organisational 
notes.) 

May 18 1894. In the upper layer a lower jaw from 
a reindeer, the lower edge set off, with the first four molars. 
On the surface of the carbonaceous layer another tusk, this 
time however, with rounded tip. At the back end leaning on 
a small tusk. Between them numerous pieces of skull, most 
however rotten and split. Above these three large molars. 
The two uppermost belonging to the same individual. M 2, 
but loose, only one with a fragment of the alveolus. 
Fragment of a whole tooth without cusps. By this the upper 
canine of a young lion. 

In the middle of the carbonaceous layer a lower jaw from 
Felis sp. and to the upper left and lower right another, 
entirely preserved on the top. Beside this three small 
cylinders of mammoth ivory. Towards the edge (5 m) an 
Ursus upper jaw. 

Towards the back the end of a tusk without tip, on this (?) 
from an arctic fox and one metatarsus from a moose? At 
two points 9 and 11 m from the edge human remains, to 
whit: the lower part of a humerus and the back end of 
a lower jaw. Unfortunately, both incomplete. 

May 19" 1894. Opposite the Dokoupil field 3 m from the 
edge of the ash ground, which is separated from the upper 
ash layer by a 10 cm thick band of loess, a 30 cm deep pit. 
The interlayer, however, survives only in places. 

The cultural layer at a depth of 1.5-2 m beneath the surface. 
Only an exceptional abundance of wolf in the ash layer, but 
no stone tools. Rotten. Numerous young wolves. | 
Noticeably visible, westerly, 20 cm above the lower cultural 
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layer, two bands of ash next to each other, up to 15 cm thick 
and 50 cm wide. Contain only ash, otherwise nothing else. 
(Sketch on page 192, Maska’s diary: p. 19. Organisational 
notes.) 

The limestone rocks in the yellow layer beneath the cultural 
layer are markedly rounded, while in the cultural layer and 
above it they are as a rule angular. 

Two medium sized tusks, weak, lay next to each other. Two 
more were rotten. 

2,163 working days. 300 m° of earth excavated. 

The cultural layer rather continues to the west, contains 
however an absolute minimum, in total one rib, two molars 
and fragments of mammoth bone. 

It is notable that this time over an area of 10 m? there are 
only wolf remains, coming at an estimate from eight 
individuals. Found in the primary layer. North of here was 
a charred layer. 

On the limestone bluff at Chromeéek’s came in from the 
north, from the garden side. There the terrain gradually 
rose. 

A cylinder of mammoth ivory, blown out from the upper 
layer, as evidence that it lay in the air for a long time. 
(Sketch on page 194, Maska’s diary: p. 23. Organisational 
notes.) 


NORTH-EAST (JULY 2474-3157 1894) 

Holidays 1894 

July 24" 1894, Beneath the cultural layer a stone seat, 
limestone, entirely rounded or worn. Only mammoth 
remains in fragments. 40 cm above the lower cultural layer 
a hearth, containing only fine pieces of carbonised bone 
and ash. 

In this there was just one piece of mammoth rib. 60 cm in 
diameter, maximally 10 cm thich, rounded in the middle. 
50 cm deeper to the right adjacent in the lowermost layer 
again to a hearth. From the edge 3 m distant. Fragments. 


(Description for the sketch on page 195, Maska’s diary: 


p. 24: Loess.) 

Adjacent a large quantity of mammoth ivory fragments. 
Large piece, 50 kg, rounded. 

July 25" 1894. Below only mammoth bones, very rarely 
reindeer or horse. A single lower jaw of wolf, only in pieces; 
but a point in the shape of a laurel leaf (arrowhead) and 
a rock crystal scraper. Above, large, wind eroded mammoth 
bones. Tusk fragment. The cultural layer not distinguishable 
today. Below it is clear, but no hearth, no artefacts. 
(Sketch on page 195, Maska’s diary: p. 25.) 

Below a tusk, fore part with broken off tip. Two large molar 
teeth of Elephas. 

July 26" 1894, In the yellow layer above the cultural layer 
more mammoth bones broken by man. Below a hearth. 
Fine carbon and ash. In addition reindeer, horse, arctic fox 


and mammoth. Of the first three only isolated pieces. Above 
a tusk, rotten. The fore part 40 cm long. Bone pieces in 
relatively large numbers, but exclusively of mammoth. 
Exceptionally, in the lower layer two wolf lower jaws and 
one arctic fox lower jaw, the lower molar of a horse, 
numerous mammoth ribs. The bones in the yellow layer 
distributed irregularly. 

Furthest down is the cultural layer, beneath which is 
a yellow-green coloured loess, compact, difference from 
the brown-yellow above the cultural layer. Thus the 
greensward was first visited by man, who brought animals 
here, it is ruled out that animals were at the site first. The 
presence was long-term, because above the cultural layers 
scattered evidence for the presence of man has been found 
— (Crates 3 and 4). 

July 27" 1894. Above the cultural layer a longitudinal slip, 
it seems that it penetrates the cultural layer, which is not 
obvious. Four vertebrae next to each other. Very interesting 
piece of molar from Rhinoceros. 

I. Numerous flakes of flint and tools, mainly scrapers. An 
upper bear canine, smaller tusk. Placed vertically, the cavity 
downwards (illustrated on page 196, Maska’s diary: p. 26). 
This is striking, what served as the plinth. Only undulating 
terrain. The upper jaw of Rhinoceros with young teeth 
protruding. 

II. Lower jaw of Gulo, C. lagopus. Tusk, again with the cavity 
downwards, both ends broken. It is a question, how the 
tooth could have come to be in such a position. Perhaps in 
the winter or in the mud, with loose sand. MM 3, at most 
of little significance. Only ribs and bone fragments, a wolf 
lower jaw. A pelvis, again set vertically. At 10 places pits, 
small hearths. (Crate 5.) 

July 28" 1894. I. Molar fragment. I have a cca 40 cm long 
fore part of a tusk. The back end seems to have been 
polished, rounded. 

II. At the boundary with I abundant fragments and pieces 
of tusk. Hollows. Reindeer, metacarpals and phalanx 2 
(2 pieces). A lower jaw of Gulo in two pieces. Reindeer, 
a piece of antler from the fork, the fore part of the lower 
jaw, a young individual. Almost exclusively mammoth ribs 
in all sizes, MM 3 sup. Ribs variously lying across each 
other. Crushed pieces of skull. Beneath this a wolf tibia - 
lower end. Reindeer radius, lower part, 3 tusks together. All 
rotten. Rotten vertebra. Knives are bluish. 

July 30" 1894. I. Adjacent to each other a mammoth rib, 
part of a horse muzzle, a hearth, numerous scrapers, this 
time also grey, not white. The tip of a bear canine. 

Il. MM 3 terminal piece, a shoulder blade of Rhinoceros. 
Both ends long since broken off. Several small hearths close 
to each other, but exceptionally few pieces of bone and 
molar and canine fragments. All rotten. This means, that 
they originally lay a long time on the surface. It would 
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earlier have been possible to ascertain whether this was 
a real camp site, or a place of rest (sleep). Confirmed. 
Reindeer calcaneus, astragalus, metatarsus upper end. Bird 
bones next to the reindeer; an upper molar of Elephas, atlas, 
epistropheus of mammoth, two reindeer lower jaws, 
vertebrae, ribs, disorganised heap of bones. 

July 31% 1894. I. Various mammoth fragments, a piece of 
mammoth molar. Hearth, on the base of which 6 mammoth 
molars from a lower jaw, pieces, only one whole. Beneath 
this fine-grained loess, firmly adhering. It must have 
happened that the heap of mammoth bones was thrown 
directly onto the loess, and over it or at the side a fire was 
lit. The fragments are well preserved. A mass of flint flakes, 
between which scrapers and an awl. 

II. Reindeer, fox, wolf mammoth tibia. Both epiphyses 
missing. The lower end of a horse femur. Long spear point. 
Content exceptionally meagre. Parts of a skull, in the first 
row a piece of deciput with joint planes, always one sided 
however. 

Mammoth lower jaw, a young individual, originally with 
MM 2 and MM 3, only MM 3 surviving, all the others fallen 
out. (Crates 8-9/2.) 


NORTH-EAST, PRIOR TO DISCOVERY OF THE GRAVE 

(AUGUST 157-67 1894) 

Aug. 18' 1894. I. Upper canine of Ursus, in the ash layer 
a polished shale chisel, such as found previously. 

II. A mass of wolf bones in a pit, among which two tusk tips 
cca 40 cm long. One tusk well preserved, the second rotten. 
Fragments of mammoth ivory. Small bones of arctic fox only 
rarely. A crushed wolf skull, but its parts however next to 
each other. (Crate 9.) 

It looks as if a person threw whole animals into a single 
pile. The bones were themselves whole. The ribs and 
vertebrae set next to each other, not however sorted but 
across each other; sometimes however going together. The 
end section C. A tooth well preserved. Several metatarsals. 
The upper end of a mammoth shoulder blade. Long since 
worn. Two dentalia, certainly from the lower layer. 
Mammoth bones, including worked, are completely closed 
in the compact yellow earth beneath the cultural layer. The 
wolf bones the same, but whole. The cultural layer rises 
steeply from the base, upwards gradually penetrating into 
the looser loess layers. (Crate 10.) 

Aug. 24 1894, I. A mammoth long bone, in which an upper 
canine of Ursus and a fragment of a lower canine of Felis. 
In the loose sand moreover pieces of reindeer bone, i.e. 
washed in by water. 

II. Second shoulder blade (next to the preceding), set 
vertically, the cavity facing east (illustration on page 197, 
Maska’s diary: p. 29). Protruded from the cultural layer 
30 cm into the light yellow, undisturbed loess layer beneath. 


Why set vertically? How could a shoulder blade stay in that 
position? Was it set that way deliberately, or caused by 
wind-blown sand? But how then did the soil look? 
Undulating. 

Adjacent a horse lower molar and wolf metatarsus, similarly 
a pelvis and vertebrae. Grinder from the end of a tusk. 

In the substrate of the cultural layer there are bands. The 
water permeated after the people died, because bands could 
be seen in the ash. 

Cca 2 m in diameter 30-40 cm dark coloured and with 
green sections penetrating cultural layer, almost without 
any content. Two mammoth tusks on their beginnings. 
Crumbled. Even though very large, only cca 1 m long. Back 
end without tips. Perhaps a pile of soft mammoth innards. 
In this a fragment of bone spatula of massive dimensions. 
Perhaps used in emptying out the contents of the stomach 
or soft innards. (Note — not related; crate 11.) 

M3 sup., completely preserved. Large mammoth fragments. 
Hearth without content, vertebrae. 

Aug. 3™ 1894. Dug southwards to the edge of the pit. 
Nucleus 12 cm long, green jasper, ulna of Ursus spel., upper 
part of MM 3, upper jaw with MM 3, a roughly 30 to 
35 cm long tol in the shape of a spatula (illustration on page 
198, Maska’s diary: p. 30). Unfortunately, many pieces 
broken. Did not lie straight, but on edge lengthways, already 
in the yellow loess beneath the cultural layer. Whetstone 
with engraving. Also the back end of a spatula, long broken. 
Fragment of wolf jaw. 

Half a stone disc, roughly 20cm in diameter, of sandstone 
(illustration on page 198, Maska’s diary: p. 31). Half was 
found previously. One more tool, the middle part or end 
broken. One of which fresh. Large tusk. 

Dug straight on along the edge. Large mammoth bones, 
calcaneus, astragalus. Wolf lower jaw, another large tusk, 
rotten — middle part. Mass of bones in one place. The 
cultural layer almost imperceptible. (Crates 12-13/2.) 
Aug. 4" 1894. Dug straight on. The mass of bones continues. 
Wolf skull, split. Fragments of limb bones, thus eaten here. 
Mammoth ribs, fragments of long, hollow bones, Ursus. 
Large quantity of rounded, limestone rocks, small and large, 
up to 60 cm long and 40 cm wide. Many stone seats, but no 
hearth. 

In the upper layer cca 1.2 m beneath the original surface 
a wonderful knife, 14 cm long, dagger-shaped, finely 
retouched on the edges. It lay over a broad ashy area (1). 
Fragment of skull with molar roots; the molars were thus 
pulled out. 

Large limestone rock, adjacent a lower M 1, very nicely 
preserved. Two marvellous mammoth lower jaws, one in 
a vertical position. The teeth turned upwards, the back part 
broken off, the lamellae of the growing M 2 missing, only 
MM 3 - M1. Foremost only short. 
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Second jaw M 1 - M 2 lay mouth downwards, partly 
covering the first jaw. Also the first jaw with rear part higher 
than fore part. Beneath the jaws lay a large limestone rock, 
reversed. 

(Sketch on page 199, Maska’s diary: pp. 32-33.) 
Additional note. Human find. Beneath the mammoth bones 
there lay, stuck to an earth band, the phalanx 2 of an adult 
and the ulna of a child. Possibly also one humerus fragment. 
(Crates 13, 14). 

Aug. 6" 1894. The upper layer comes down towards the 
back. Afternoon dug forwards. Only found numerous ribs 
and a single molar from Ursus arctos, metatarsus. The upper 
cultural layers are clearly separate. 

During removal of the upper layer at a depth of 1.5 m the 
upper end of a mammoth tibia without epiphysis. Further 
a conical hammerstone. The ribs were in any case used. 


BURIAL AREA (AUGUST 7™—-10TH & SEPTEMBER 10™ 1894): 
Aug. 78 1894. Dug forwards: two molars, M 2 inf., M 1 sup. 
together with numerous fragments. Phalanx II of 7arandus. 
More large mammoth legs. 

In the loess a Cricetus frum skeleton found. The tibia stood 
vertically, slightly angled, with the top part upwards. 
Further, nearby the lower part of a femur found, again 
standing vertically, only slightly angled. In what way could 
these bones have come to be in such an unusual position? 
Tusk without tip, fragmentary M 2, the last lamella missing. 
Beneath the cultural layer, in a yellow sandy earth, we found 
a mass of arctic fox remains, numerous skulls and only 
exceptionally other bones. Adjacent an Elephas metacarpal, 
phalanges, beautifully preserved. Further a fibula of (?). 
Traces of charcoal, bones burned black. Next to this was 
found a small flint knife, too. (Crate 15.) 

Contiguous parts of human skeletons (illustration on page 
200, Maska’s diary: p. 34). The skulls were crushed, but the 
lower jaws survived, perhaps in their original positions. 
Everything lay separately in the yellow earth, from which 
it stood out conspicuously. No animal bones found except 
those stated. 

Adjacent a mass of large, rounded stones. All rounded. With 
the fox remains pebbles too. How did they get year? This 
rather speaks in favour of water from the river having 
reached here. If moreover some layers beneath the cultural 
layer and above it were also clearly transported. 

The site could hardly have been covered by sufficient 
grasses. 

By the fox remains a human skeleton found. Not contiguous, 
its parts were scattered but close to each other. 

Found: both ulnae, humerus, fibula, skull fragment. 

One metre to the north of here both fibulae, calcaneus, 
metatarsus and phalanges, probable radius. Beneath these, 
i.e. beneath the skull, was a layer of carbon and a clear ash 


layer, grey. Further a mammoth vertebra, a moose fragment, 
a jaw fragment from 4rvicolus or Lemming? 

Large tibia, but without epiphyses. Beneath this crosswise 
lay an ulna (probably, if not then a fibula). Fibula. 

Aug. 8' 1894. At the side human bones again, to whit: tibia 
whole and with the upper part towards the south. In the 
direction south-north. To the right of this, 30 cm, rear leg 
toe joints. Close by an upper first molar from Ursus spel. 
The top of the upper surface of a tibia joint, lying to the right 
at a distance of 15 cm. 40 cm to the right of the tibia another, 
a right [tibia]. The upper end towards the south. Sub- 
sequently a femur, adjacent a fibula, ulna and radius, 
further a pelvis, a right humerus lying crosswise. 

Above this a mass of stones, below also stones. A skull, loose 
teeth, then a row of teeth from an upper jaw. A lower jaw 
to the left with the two rearmost molars. A skull, with 
a humerus - the lower part cut off. Above the bones a clear, 
ashy grey to locally green layer. Several pieces of charred 
bone. Above this and below. Excavated human bone. 

By the skull a flake of mammoth shoulder blade. Right piece 
of lower jaw, thus whole. The third molar is still in the 
alveolus. 

Tuesday, Aug. 9" 1894. In the (middle) pit at the base the 
skeleton of the legs of a person found, beginning with the 
foot, undamaged, all the phalanges, metatarsus and fibula 
in their natural positions. Otherwise nothing. 

By the human mass two milk incisors and the upper second 
incisor of an arctic fox. Again an isolated tooth. 

Human skeleton in a position with the right leg lying on 
the left, bent at the knee, roughly at an angle of 110°, next 
to the thigh bone lay the left tibia, side outwards from it and 
set forward a fibula. 

Unlike the animal bones, the inner cavity of the human 
bones, primarily at the digits, is entirely white, calcareous. 
Why? 

A black, burned layer lay on the person. And this time 
explicitly charcoal, or rather dust. Again two lower jaws. 
Legend to sketches on page 201, Maska’s diary: p. 37 — Above: 
Child’s skull. Below: Skull with teeth outside, large lower 
jaw, rounded edge not visible, turned out. 

Aug. 10" 1894. Six skeletons together, counted by the 
number of lower jaws. On one lay a skull of Vulp. vulg., on 
another Vulp. lag., but only the skull. Some of the skulls 
were individually off set far to the north, and this only in 
fragments that lay next to each other. Towards the west leg 
bones, and with toe phalanges and at the same distance 
from the others, from the water, but again washed in. Here 
the layer shows clear bands. Possibly they just lay beneath 
a pile of stones, so that the water had enough space for its 
work. 

Another group comprised a single skeleton, with the skull 
turned to the north. The thighs were right next to each other. 
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A mammoth shoulder blade was cut by humans in the crest, 
and on the back covered in lines (made by scraper). 
Legend to the sketch on page 202, Maska’s diary: p. 38: 
Skeleton III. Skull turned somewhat further, but broken. 
Fragments one over another. 

To the west of here a person with legs to the north and head 
to the south. The legs close to each other, the hands crossed 
only over the tibia. 

To the south, where mammoth tusks are found, there are 
human bones in the cultural layer. Beneath this is a 10 cm 
band of yellow sand and a 1 cm band of charcoal, beneath 
which a hammerstone. (Crates with human remains I-III, 
17-19.) 

This diluvial grave had its beginning 3 m from the edge of 
the pit, was 4 m long and 3 m wide. This means that this 
space contained human bones, specifically that these people 
lay together in a single heap. 

Aug. 11 1894. To the south of the grave is a cultural layer 
with remains of fire, well mixed burned small bones and 
individual remains of reindeer, wolverine, arctic fox, hare 
and horse. Small pieces of mammoth ivory. Small Knives. 
In all 19 crates taken away, 1-16, I-III. 

Human bones (phalanges) are also found in the cultural 
layer, which appear to show the temporal identity of man 
to the cultural layer, and not perhaps that he lived here 
before the appearance of this cultural layer. 

Also southwards there are human bones in the cultural 
layer, these the upper part of an ulna, and some lower hare 
jaws, a wolf radius, the lower part, broken crossways. 
Reindeer bones, astragalus, calcaneus, cul., wolf ulna, 
damaged below. 

Even further south two human bones next to each other, 
from the hands, so that the forearms were bent to the upper 
arms, which means, that at the upper ends of the humeri 
were the lower parts of the ulnae and radii (illustration on 
page 203, Maska’s diary: p. 40). 

Adjacent, in a westerly direction, in the area of the stomach, 
a single rib and layer of carbon. Northwards from here first 
a leg bone (tibia), a child’s skull, then loess and skull 
fragments, north of which a second skeleton with hands 
beneath the head. (Crate 20.) 

(Sketch on page 203, Maska’s diary: p. 40 — plan of the 
“grave”. 

(Inventory of lower jaws | — [X.). At least 8 individuals. 
Aug. 13" 1894. Seven men. Dug rearwards. Left lower jaw 
of Gulo, lacking canines. Rising tine with old damage. 
Mammoth skull with tusk alvaeoli and front molar. But only 
the fore part. Further the rear with condyles. From horse 
an astragalus, a reindeer (tibia) above. 

(Sketch on page 204, Maska’s diary: pp. 42-43.) 

The thickness of the cultural layer locally still 30 cm. M 3 inf. 
Entirely preserved. Molar fragment, arctic fox. (Crate 21.) 


Aug. 13" 1894. Forwards at the human pile. The bones 
spread further southwards. Where the day before yesterday 
there was an ulna, there is today an isolated incisor. Related 
to the earlier skeleton (?), where the skull was turned to 
the north, there is a third skeleton, the humeral bone of 
which is turned to the south. Immediately adjacent to this 
a mammoth M 1 inf. And several reindeer bones. Arctic 
hare and arctic fox also found. 

In the northern part of the loess block with human remains 
fragments of a child’s skull, next to which a grey flint 
scraper. An ash-grey layer penetrates into the horizon of 
human bones. 

A small knife, a fox femur, all on a mammoth shoulder 
blade that is perfectly attached to the bone of the child’s 
skull. On this lay a hammerstone, too. 

Beneath the shoulder blade lay a tibia with a related fibula 
with the upper parts towards the south. Beyond a 20 cm 
gap, in which there was nothing, there followed again a tibia 
without a fibula in the same position, and adjacent a femur 
in a reversed position. The right leg was thus bent, so that 
the feet reached the pelvis. At the knee however lay 
the bones of the digits. Next to this tibia was the upper 
canine of an arctic fox and one charred bone. Beyond the 
mammoth shoulder blade a third fibia in reversed position, 
the upper part northwards, and a pelvis. At the joint plane 
lay a lower tooth of Canis. 


NORTH-WEST (AUGUST 147#—22%P 1894) 

Aug. 14 1894, Backwards direction. A skull of Gulo, a small 
bone tool. Layer thickness up to 50 cm. Large mammoth 
skull fragments. Clearly divided loess layer runs irregularly. 
Water stratified. 

M Mz. On the right end 3 m in front of Dokoupil’s back war. 
Clear ash ground. Next to this and 1 m further south again 
a single tusk, unfortunately rotten. (Crates 22-24.) 

Aug. 16" 1894. Dug back: one cylinder of mammoth ivory, 
wolf remains. Rotten tusk, mammoth fragments, two molars, 
M 1 lower short, with striking longer roots. Metatarsus of 
Felis. Large burnt layer. Fine carbonaceous layer, stratified, 
immediately over the loess substrate. 

3 metatarsi of a young (?). The whole skeleton of a small 
wolf (or dog). Next to this another wolf skull. By this, also 
a 1.5 cm long, fine knife. Crushed mammoth skull. 
Separate molars of various individuals together. (Crates 
25-26.) 

Aug. 17" 1894. Dug back: the cultural layer again divided 
into two, separated by a several cm thick band of clean loess. 
In the lower, close above the loose remains of reindeer, fox 
and wolf, by a hearth a lion’s skull. Further the limbs of 
a young mammoth. The cave lion was without its lower 
jaw. By this a skull with crushed vault. The lower jaw, 
marvellous, found earlier. The lion skull lay in the lower 
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part of the hearth, in the remains of the coal were the leg 
bones of an arctic hare. 

The thickness of the cultural layer reached 40 cm. Below it 
was sharply distinct from the greeny-yellow loess. The 
frontal part of amammoth skull with split tusk alveoli (this 
separately) without teeth. Reindeer antlers, MM 2, wolf 
lower jaw, old, damaged on both sides. 

(Crate 27; note on a Hallstatt period pit or Kulturgrube, 
sketch on page 206, Maska’s diary: p. 46; Crate 28.) 

Aug. 18" 1894, Dug backwards: At the two tusk alveoli from 
yesterday there is a great tus, with skull fragments next to 
it. A Gulo radius entire, Lup. Two lower jaws separately and 
a fragment of upper jaw. Large mammoth skull. The vault 
split at the tusk. Beneath this a small streaked tusk without 
tip. By the mammoth skull, in the pit was a wolf skull with 
muzzle struck off and without teeth, missing the lower jaw. 
Human ulna, to the right a Gulo lower jaw without canines. 
(Crate 29.) 

Aug. 20" 1894. Dug backwards: grey, the cultural layer 
penetrated by traces of grass roots is 1.5 m deep, beneath 
itis 10 cm of clean loess and beneath that another 4 cm 
thick band layer of carbon and ash, which seems to be 
rising. This carbon area is sharply defined above and below. 
Adjacent (southwards) in the middle of the loess the lower 
band of the cultural layer. 

Cca 20 cm long cylinder of mammoth ivory. This lay in the 
corner opposite the Dokoupil field. Wolf skulls, large 
cylinder of mammoth ivory, further a mammoth ivory fork. 
(Sketch on page 206, Maska’s diary: p. 47.) Dr. M. Kriz 
present. 

Aug. 215' 1894. Again worked along the boundary back- 
wards. Two short cylinders of mammoth ivory, several 
metatarsi, humerus (lower end), ulna. From Gula MM 2 
sup. Felis spel. a small calcaneus, astragalus, upper canine. 
Large example of a porcelain shell. (Crate 30.) 

MM 3 inf., M 2 inf. Oblong piece of shale, shark’s tooth, 
fragment of reindeer antler. Moving backwards the layer 
dwindles away. (Crate 31.) 

Aug. 224 1894. Dug backwards: along the boundary the 
cultural layer appears as a thin band at a depth of 2.7 m. 
Dug down to a depth of 3 m. Oblique, with decline south- 
wards, in individual ‘beds’. 

(Legend to the sketch on page 206, Maska’s diary: p. 47: black 
carbonaceous layer.) 

Immediately next to the wall a wonderful piece of the 
Solutrean type. Close by an MM 2 inf. Almost exclusively 
mammoth present. Two silicite flakes, a horse, reindeer 
lower jaw. 

(Note on 2 pits of Holocene age; ceramics. Sketch on page 
207, Maska’s diary: p. 48.) 

(Crate 32; address of E. Kropf.) 

(Overall sketch on page 207, Maska’s diary: p. 49.) 


SOUTH EDGE OF THE GRAVE (AUGUST 23®” 1894): 

Aug. 23" 1894. Dug south around the grave. All the bones 
are multiply wind eroded and ground on the surface. 
Mammoth scapula, wolf lower jaw, numerous black 
coloured remains of arctic fox, arctic hare, reindeer, 
mammoth, wolf. Also a human pelvic bone - young, 
perforated, 1 cm aperture, entirely round. MM 2 inf. of 
mammoth, Felis lower tibia end. 


SOUTH-EAST (AUGUST 247#—-28™ 1894): 

Aug. 24" 1894. M 1, sup, M 2, sup. Dug from the grave to 
the edge. 

Cca 3 m eastwards lay a human lower jaw with teeth facing 
downwards, so that at first we thought it an upper jaw and 
skull. The jaw lay 10 cm above a thick carbon layer (the 
lower cultural layer), immediately on the human jaw and 
next to it were mammoth bones. In this space there was an 
absolutely mass occurrence of mammoth bones, shattered 
and split. In the same space lay in the opposite direction! 
(position) a tooth (Liickenzahn). Entirely separately a single 
incisor was found. A lower jaw surviving only to the extent 
of a row of teeth. The rising branch is missing (must be 
investigated). 

Mammoth upper jaw with MM 1 / MM 2. Unfortunately, 
damaged. 

Large piece of actinolite (antimony). M 3 sup., wonderful, 
marvellously preserved piece. 

(Note on a grave of Holocene age.) 

To the fore a large quantity of mammoth bones. Skull with 
erupted molars. Humerus without upper epiphysis. The two 
cultural layers clearly distinguishable. The upper with 
pieces of mammoth, cca 30-40 cm thick, as a base flat, small 
pebbles, clumped, 30 cm deep. An up to 10 cm thick 
carbonaceous layer with remains of arctic hare, arctic fox, 
mammoth, wolverine (tibia, femur). 

Southwards from the grave a single human humerus, in 
the middle of the cultural layer. A metre to the east from 
there the skull of a young person (for washing), above 
which two mammoth shoulder blades (if this is not part 
of the grave?). 

The humerus had both epiphyses knocked off (perhaps 
gnawed off). Close by the lower jaw of a young Ursus 
(spel.?) individual. By this and the human bones the 
remains of arctic fox, arctic hare, mammoth, reindeer 
(shoulder blades). 20 cm long fragment of a bone spatula. 
(Crates 34, 35.) 

Aug. 25" 1894. Seven workers, from the outset forwards 
from the edge. The cultural layers are ever more evident. 
The upper layer with numerous mammoth fragments is 
closed by a band of carbon below. The lower layer, visible 
yesterday, is lost in the surface gravel. Isolated mammoth 
bones. Evidence that the cultural layer too was damaged 
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during even the slightest extraction. Reindeer antlers, M 3 
sup., well preserved M 1 inf., by which a reindeer 
metatarsus to the fore. Two metres from the edge another 
mass of mammoth bones, pelvis, beneath which a lower 
jaw with narrow M 1. Afterwards a larger rear part, all on 
the carbon later. Thus baked. Only M 1, exceptionally 
narrow, flat from within, strongly convex, lamella, never 
previously observed. MM 3 sup. (Crates 36-37.) 

Aug. 27 1894. Eight workers. In addition a piece of slag 
found. (Sketch on page 209, Maska’s diary: p. 53.) 

Dug forwards, to the most distant eastern edge. Huge black 
layers, as if disarranged between themselves. Much loess, 
whole and split mammoth teeth. Hare, arctic fox rarely, in 
addition reindeer and wolverine here and there. 

In the debris, large blocks of granite. Numerous. Possibly 
these are just erratics. (Crate 38.) 

Close to the lower jaw from Aug. 24" a fragment of skull 
vault, the forehead and nape, 5 m distant from the edge. 
Above this a shoulder blade. Beneath this 10 cm of loess, 
then a large hearth. Two metres from the edge at the most 
distant tip a human ulna, radius. This is in conjunction with 
the skull from Saturday. After the substrate of older layers, 
in the same lump of earth ribs as well. At the same place 
a mammoth skull and numerous skull fragments. 

Layers of ash as if laid on top of each other, half irregular, 
but horizontal bands of charcoal. Because of this it was not 
possible to presume that a pit was dug here (?). Large 
stones appear everywhere in the cultural layer. But only 
individually, or just in small numbers close to hearths. 
Likewise in the loess beneath, possible fallen from the rock. 
Where there were hearths, there were also pits, so-called 
hollows. At the edge a terminal piece of mammoth tusk, 
and the other end rounded, then a small cylinder of 
mammoth ivory. 

(Legend to the sketch on page 210, Maska’s diary: p. 54 
(above): Loess; layers of carbon; loess.) 

Yesterday only °/, of a day worked. 

Aug. 28" 1894. Dug further forwards. 

Next to a mammoth skull abundant molars. M 3 inf. entire 
and back half, M 2 inf. entire, M 1 inf. entire. Cylinder from 
a terminal piece of tusk. The back end seems to have been 
broken off. Several larger skull fragments from the front 
part with fragments of tusk alveoli, erupted molars or only 
front molars. Pelvis, middle part, worn at both sides. By one 
skull a layer 4 cm thick and perhaps 30 x 50 cm in area of 
fine white powder. Mammoth ivory reduced to dust? Not 
known what this means. 

In the skull numerous hare remains and at the front 
a reindeer metatarsus. A wonderful tusk with broken top, 
the end gleams strikingly prettily. 

M 1 above and below. MM 3 above (jaw), below very nicely 
preserved. 


(Legend to the sketch on page 210, Maska’s diary: p. 54 
(below): the western tip.) 

Where the human bones lay there was no skeleton, as to 
the earlier radius and ulna, ribs just one more humerus. 
This lay with the upper part towards the east. The others 
lay to the left. The upper epiphysis of the humerus was 
missing. Milk canine of a bear, bored through. 

(Sketch on page 210, Maska’s diary: p. 55.) 

Two metres from hence northwards a mammoth fibula, just 
the middle part. Without the end parts, an upper canine of 
Felis, a smaller species than the cave lion. Investigate! 
(Crates 20-38, 39-40.) 


SOUTH (AUGUST 29T—SEPTEMBER 1°T 1894): 

Aug. 29 1894. Dug further to the west, along the field 
boundary, from the edge of the pit. Numerous mammoth 
remains. Among these a skull (lower jaw with M 2), split. 
Reindeer rarely, hare and fox ditto, Rhinoceros, humerus, 
mammoth ulna, separate molars in large numbers. Most 
in pieces. (Crates 41-42.) 

Aug. 30" 1894. Still digging along the boundary towards 
the west. Gulo skull, complete, but unfortunately split. 
Lower half of a femur, upper half from a young individual. 
Molars, abundant remains of arctic hare. Likewise arctic 
fox. Therefore a waste heap from mammoth. Everything 
lay on an ashy substrate. Altogether at least six mammoth 
skulls, but all just split and above all the frontal parts. 
(Crates 43-44.) 

Human rib 15 m from the edge of the borders, the boundary 
just a band of carbon 3 and 4, in addition irregular with 
exceptionally small content. 

(Legend to the sketch on page 211, Maska’s diary: p. 56: 
15 cm bones.) 

Aug. 318' 1894. Thin band of carbon. Almost no bones. 
Wolverine skull without lower jaw (broken). Fragment of 
mammoth ivory with old blow marks. Reindeer lower jaw. 
Tusk protruding in alveolus, entirely rotten. 

Dug back: without any content, only sherds (including 
a base sherd) of a coarse vessel deposited here. (Crates 
45-47.) 

Atthe boundary eight molars. Reindeer (vertebra, shoulder 
blade), hare, four dentalia, one cylinder of mammoth ivory. 
The cultural layer is clearly banded, this appearing due to 
water action. 

Sept. 15° 1894. Dug along the boundary towards the east. 
Visit by the rector, professor Toula of Vienna. 

The cultural layer recognisable only as a bands of carbon 
and ash on top lying of each other. Little content, but even 
less contiguous. This time abundant reindeer remains. 
Terminal parts of limb bones, spine, lower jaw, in addition 
a short mammoth foot bones and two large molars, not 
however whole. Two nice flint knives together with sherds. 
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Of arctic hare just one ulna; the content thus varies from 
place to place. 

Lower jaw of a young Felis, two halves of Gulo lower jaws, 
three Lupus lower jaws, from a small one, perhaps a dog? 
Several large upper jaw molars, M 2, M 3 sup., M 2 inf. The 
cultural layer 2.2 m deep, dug another 30-40 cm deeper. 
The cultural layer disappears entirely. But at its level no 
special colouring is expressed. Mammoth and reindeer 
bones were found separately. 

Likewise the surface diluvial layer is locally expressed as 
a small area. (Crates 48-49.) 

(Notes on the history and topography of Predmosti, 
citations.) 


SOUTH-WEST (SEPTEMBER 3*®?-6™ 1894): 

Sept. 3™4 1894. Began 10 m from the western edge of the 
neighbouring field. It is still necessary to uncover a square 
of 100 m2. Here the cultural layer is only slightly distinct, 
bones however still appear, but in the middle of the loess, 
therefore at some point lain on the grass, wind eroded 
(flaked-off surface). 

Beneath this a Gulo skull, split, originally, otherwise 
fragments of mammoth and reindeer. Most exceptionally 
a small flint flake. Lupus lower jaw. Several molars and 
fragments of vertebra, originally broken off. (Crate 49.) 
Sept. 4"5 1894. Dug further towards the west. The cultural 
layer is hard to recognise, as a black band at the upper 
boundary. 

Hearth two metres in size. The upper cultural layer does 
not contain anything at all. Only a few charred bones, more 
charcoal and ash. Not a single tool, only three pieces of 
mammoth bone. 

The original terrain (diluvial surface) falls away to the south 
and west. In the former direction, south-west of the human 
grave, however a grey layer, only distinguishable with 
difficulty from the other loess masses, forming a part 
containing wind eroded mammoth bones, here and there 
something of reindeer, horse and fox. 

Sept. 5 1894. Dug further towards the west. 

Conditions like yesterday’s. Fragment of a lower jaw with 
one molar from Rhinoceros. Lower half of a Felis humerus. 
Nice, 12 m long cylinder, one end rounded, the second lost. 
Mass of flint flakes. Lovely point of the Solutrean type made 
of hornstone above the upper cultural layer, complementing 
last year’s data, that these appear only in the upper layer. 
Therefore no difference between the upper and lower 
cultural layers. 

Another example is not complete. 


Cca 30 cm from the edge there is nothing. The cultural layer 
vanishes entirely. The loess was perhaps split, this means 
that the limestone wall is clear everywhere. 

Nice MM3 sup., narrow, very slightly polished. (Crate 50.) 
Sept. 6" 1894. Dug further to the west. No traces of the 
cultural layer, but finds of bone, mainly mammoth, Bos 
primig., metacarpal, fore end lost. One piece. Two thin bands 
of ash divided by 30 cm of loess, 3 cm thick, weakly 
discernible. Upper 2 m below the surface. Between them 
individual mammoth bones. One shoulder blade entire, 
abraded. Only the bulge undisturbed. Dug beneath this. 
(Notes on a grave find in the Cernoskova plot. Sketches on 
pages 213-214, Maska’s diary: pp. 61-63.) 

Sept. 7 1894. The end, dug the western corner. At 2.5 m 
there appeared a 6 cm thick carbon layer, individual 
mammoth fragments. Otherwise nothing. (Crates 52-53.) 


CONCLUDING WORK (SEPTEMBER 10™) 

Sept. 10 1894. Sent another 15 crates, nos. 39-53. In 
addition 4 by post, 9 in spring, thus in all 62 large and 
4: small crates. 

(Organisational notes.) 

Sketch of the unexcavated south-western corner, page 21), 
Maska’s diary: p. 64. 

Legend to the sketches on page 215, Maska’s diary: p. 65; 
Above: bulge outwards; pelvis sin, small; turned outwards. 
The arrow below indicates the “head”. — Below: On the left 
three thigh bones, next to these a right scapula, a humerus 
(upper end), collar bone, pel., across this in the middle 
spine, upper jaw. 

Legend to the sketches on page 216, Maska’s diary: p. 66; 
Above: Skull; collar bone; shoulder blade; spine; pelvis. 
Below: Both thigh bones evidently do not belong to the other 
skeletons. This person must have lain on their stomach. By 
this a left thigh bone. 

In the first large (photographed) black a woman from II (an 
old man). In the third block a man and a woman. 

Legend to the sketch on page 216, Maska’s diary: p. 67: Block 
II. Child’s skull, 2 wolf individuals, represented by jaws. 
Legend to the sketches on page 217, Maska’s diary: p. 68: 
Femur, with head to the left (lying turned outwards), next 
to it a tibia. 

In the block were 4 left shoulder blades and 4 left pelvises. 
Inventory of fossils, I-XIX. 

Shale — whetstone with ornament. 

Beneath a large mammoth mandible from Aug. 4 1894 
three human bones. Adult phal. 2, child ulna and perhaps 
a humerus fragment, also from a child. 


Maska’s Diary: 
Scans of Pages Describing the Discovery 
of Human Fossils 
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Photo 2. Complete skeleton (P3), lateral view. 
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Photo 1. Complete skeleton (P3), anter 
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Photo 3. Complete skeleton (P4), anterior view. 
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Photo 4. Skull with mandible (P1), anterior view. 
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Photo 5. Skull without maxilla with mandible (P1), anterior view. 
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Photo 6. Skull without maxilla with mandible (P1), lateral view (sin). 
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Photo 7. Maxilla and mandible (P1), lateral view (sin). 
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Photo 8. Skull with mandible (P1), lateral view (dx). 
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Photo 9. Skull with mandible (P1), posterior view. 
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Photo 10. Skull without mandible (P1), posterior view. 
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Photo 11. Skull (P1), basal view. 
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Photo 12. Skull (P1), superior view. 
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Photo 13. Skull (P1), superior view. 
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Photo 14, Skull without facial skeleton (P2), lateral view (sin). 
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Photo 15. Skull (P2), poste 
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Photo 16. Skull (P2), supe 
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Photo 17. Maxilla and mandible (P2), anterior view. 
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Photo 18. Maxilla and mandible (P2), lateral view (sin). 
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Photo 19. Mandible (P2), anterior view. 
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Photo 20. Mandible (P2), inferior view. 
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Photo 21. Mandible (P2), lateral view (dx). 


Photo 22. Mandible (P2), X-ray film, anterior view. 


Photo 23. Mandible (P2), X-ray film, lateral view. 
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Photo 24. Skull with mandible (P3), anterior view. 
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Photo 25. Skull with mandible (P3), anter 
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Photo 26. Skull with mandible (P3), lateral view (sin). 
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Photo 27. Skull with mandible (P3), lateral view. 
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Photo 28. Skull with mandible (P3), poster 
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Photo 29. Skull with mandible (P3), posterior view. 
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Photo 30. 


EARLY MODERN HUMANS FROM PREDMOSTI NEAR PREROV, CZECH REPUBLIC 


Skull (P3), basal vie. 
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Photo 31. Skull (P3), basal view. 
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Photo 32. Skull (P3), super 
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Photo 33. Skull (P3), superior view. 
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Photo 35. Skull with mandible (P3, the detail), lateral view (dx). 
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Photo 36. Mandible (P3, the detail), superior view. 
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Photo 37. Mandible (P3, the detail), lateral view (dx). 
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Photo 38. Mandible P3, P4, P9, P10. 
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Photo 39. Skull with mandible (P4), anterior view. 
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Photo 40. Skull with mandible (P4), anter 
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Photo 41. Skull with mandible (P4), lateral view (dx). 
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Photo 42. Skull with mandible (P4), lateral view (dx). 
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Photo 43. Skull (P4), poster 
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Photo 44. Skull (P4), posterior view. 
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Photo 45. Skull with mandible (P4), basal view. 
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Photo 46. Skull with mandible (P4), basal view. 
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Photo 47. Skull with mandible (P4), super 
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Photo 49. Skull with mandible, (P4, the detail of jaws), lateral view (sin). 
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Photo 50. Skull with mandible (P5), anterior view. 
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Photo 51. Skull (P5), lateral view (sin). 
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Photo 54. Skull (P5), 
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Photo 55. Skull (P5), superior view. 


ATLAS OF FOSSIL RECORDS 


Co) 
<<) 
aN 


9g 
HT 


am 


G 
I 


. 


had 


v 
HTT 


€ 
HI 


id 


CG 
HI 


iid 


L 
HT 


ar 


: 


2 enescemneeieaeicaitettandeiniiiiamsenaaeheatanabsineiininiitonimtcisonteiheiaatmsiasecininacenineiaiainaetinmcmiuniiiiih 


10r VIEW. 


Photo 56. Maxilla and mandible (P5), anter 
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Photo 57. Maxilla and mandible (P5), lateral view (sin). 
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Photo 58. Vault (P6), anterior view. 
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Photo 59. Vault (P6), lateral view (dx). 
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Photo 60. Vault (P6), posterior view. 
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Photo 61. Vault (P6), intracranial view. 
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Photo 62. Vault (P6), superior view. 
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Photo 64. Mandible (P6), lateral view (sin). 
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Photo 65. Mandible (P6), superior view. 
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Photo 66. Fragments of skull (P6). 
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Photo 67. Mandible (P6?), X-ray film, anterior view. 
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Photo 68. Mandible (P6), X-ray film, lateral view. 
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Photo 69. Mandible (P6), X-ray film, lateral view. 
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Photo 70. Neurocranium with jaws (P7), anterior view. 
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Photo 71. Neurocranium (P7), anter 
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Photo 72. Neurocran 
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Photo 73. Neurocranium (P7), lateral view (sin). 
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Neurocranium (P7), posterior view. 
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Photo 76. Neurocranium (P7), basal view. 
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Photo 77. Neurocranium (P7), superior view. 
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Photo 78. Neurocranium (P7), supe 


EARLY MODERN HUMANS FROM PREDMOSTi NEAR PREROV, CZECH REPUBLIC 


288 


ERASE IEE AC CSSA TERIOR 


8S RISERS IEEE SIRES ORT E RS LLEE RSLS TES IEEE RSG NEEL ERLE EE GEE EERE SDE EERE IEEE EE LEE GE EEREEELEELLEIES SE EELES EEE EEE EERE EERE REL NEEEREP LEAL LEE DIET 


| 


SRSA 


{RABEREE RISERS EEE BEEN ISRE RETEST ERES SELENE TEESE EEE DEEL REEEE 


SBSH SRE RNGRRLESEEEES PEERS E EGIL ISIE BES ERIE RS GISELLE BEE ESERIES EELS LE GEE ELE EE ELEELEELE RELL 


SERRE RIBERA EB ERECT SESE RIE LESSEE IEICE TEESE LOIS ELE EEEE 


Stabe BUSES GG EE ESBS SORES MCGEE SIE EDSBLUSESC RRS SEIB OARS ESBSPEE ELIE GHEE ESE SEER SEER MEE SLANT CALERA ORE REELS ERREELERRE GBR EEEE ELLE EGER ERNE ELE ELEN DER GERLELLESERLELEV SELLE ELLE REBEL ELISE ELLER ELELLLELEEE REELED ELLEN SERLEE BLE BLLLELLELLERELELE EL AELLELERLERLELLLLEBLEDLLELLELERLLLELELBALLELEBLELELLEBLLBELLENELRELLBLELLELLELELSELLBELLNELLLLLLLELLELES ELLER LLLLISL DALAL ALLELE ALD 


BRU ROSA ERs 


* 


ig, (8, wy) ey, eB, 1, 
| 


| aR rE HH itadnelaatan Hi 


er Re Ty. re NE PULL eee cre et MC As oy eet EE A ioc AS pn ser a hr REGEN IEBE ESOS ETE SIRES EE ISS S EEE SELES EERE SE EE ERSTE ISILON ETE 


ACRE REELS ACERS SOEUR ES ESSER ESIT EE SEERES ESL SLES IEEE REL LESER LNB EE BREESE EERE EISELE DEERE ESE EEEEAELSE EELS EOELELBELEEE RE DLEEELALES RED ELLE ESLER EBLLASEELEAEELELELEREEESLELEE SELLE ELSE IELESELLBLELIEERLELLEE 


10r VIEW. 


Photo 79. Maxilla and mandible (P7), anter 
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Photo 80. Maxilla and mandible (P7), lateral view (sin). 
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Photo 81. Maxilla and mandible (P7), lateral view (dx). 
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Photo 82. Maxilla (P7), inferior view. 
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Photo 83. Mandible (P7), anterior view. 
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Photo 84. Mandible (P7), lateral view (sin). 
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Photo 85. Mandible (P7), lateral view (dx). 
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Photo 86. Mandible (P7), superior view. 
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Photo 87. Skull with mandible (P9), anter 
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Photo 88. Skull with mandible (P9), anter 
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Photo 89. Skull with mandible (P9), lateral view (sin). 
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Photo 90. Skull with mandible (P9), lateral view (dx). 
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Photo 91. Skull with mandible (P9), poster 
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10r View. 


Photo 92. Skull with mandible (P9), poster 
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Photo 93. Skull with mandible (P9), basal view. 
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Photo 94. Skull with mandible (P9), basal view. 
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Photo 95. Skull (P9), superior view. 
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Photo 96. Skull (P9), superior view. 
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Photo 97. Skull with mandible (P10), anterior view. 
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Photo 99. Skull with mandible (P10), lateral view (sin). 
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Photo 100. Skull with mandible (P10), lateral view (sin). 
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Photo 101. Skull with mandible (P10), lateral view (dx). 
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Photo 102. Skull with mandible (P10), posterior view. 
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Photo 103. Skull without mandible (P10), basal view. 
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Photo 104. Skull (P10), superior view. 
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Photo 105. Mandible (P10), superior view. 
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Photo 106. Vault (P14), lateral view (dx). 
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Photo 107. Vault (P14), lateral view (dx). 
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Photo 108. Vault (P14), posterior view. 
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Photo 109. Vault (P14), superior view. 
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Photo 110. Vault (P14), antero-superior view. 
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Photo 111. Maxilla and mandible (P14), ante 
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Photo 112. Maxilla and mandible (P14), lateral view (sin). 
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Photo 113. Mandible (P14), lateral view (sin). 
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Photo 115. Mandible (P14), superior view. 
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Photo 116. Fragments of skull (P16). 
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Photo 117. Frontal bone (P18), anterior view. 
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Photo 118. Frontal bone (P18), antero-lateral view (sin). 
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Photo 120. Mandible (P18), antero-inferior view. 
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Photo 122. Mandible (P18), superior view. 
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Photo 123. Fragments of skull (P18). 
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Photo 124. Mandible (P21), buccal view. 
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Photo 125. Mandible (P21), lingual view. 
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Photo 126. Mandible (P21, the detail), superior view. 
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Photo 127. Skull without mandible (P22), anterior view. 
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Photo 128. Skull without mandible (P22), lateral view (sin). 
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Photo 129. Skull without mandible (P22), posterior view. 
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Photo 130. Skull without mandible (P22), basal view. 
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Photo 131. Skull (P22) 
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Photo 133. Mandible (P24, P25), lateral view. 
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Photo 134. Mandible (P24, P25), superior view. 
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Photo 135. Mandible (P25), infer 
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Photo 136. Mandible (P26), buccal view. 


Photo 137. Mandible (P26), lingual view. 


Photo 138. Mandible (P26), superior view. 
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Photo 139. Mandible, detail (P30), buccal view. 
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Photo 141. Mandible (P30), inferior view. 
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Photo 142. Endocranium (P3), lateral view (sin). 


Photo 143. Endocranium (P3), lateral view (dx). 
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Photo 144. Endocranium (P3), posterior view. 
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Photo 145. Endocranium (P4), lateral view (sin). 


Photo 146. Endocranium (P4), lateral view (dx). 
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Photo 147. Endocranium (P4), posterior view. 
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Photo 148. Endocranium (P5), posterior view. 
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Photo 149. Endocranium (P9), lateral view (sin). 


Photo 150. Endocranium (P9), lateral view (dx). 
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Photo 151. Endocranium (P9), posterior view. 
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Photo 152. Endocranium (P10), lateral view (sin). 


Photo 153. Endocranium (P10), lateral view (dx). 
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Photo 154. Endocranium (P10), posterior view. 
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Photo 155. Endocranium (P14, P18), posterior view. 
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Photo 156. Atlas, axis (P3, P4, P9, P10, P14), anter 
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Photo 157. Atlas, axis (P3, P4, P9, P10, P14), lateral view. 
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Photo 158. Atlas, axis (P3, P4, P9, P10, P14), super 
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Photo 159. Atlas 
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Photo 160. Vertebrae C3, C5-7, Th1 (P3), sacrum (f) (P10). 
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Photo 161. Vertebrae C1-Th1, Th4, Th9-Th12, L4-5 (P3), anter 
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Photo 162. Vertebrae C1-Th1, Th4, Th6-7, Th9-L5 (P3), lateral view. 
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Photo 163. Vertebrae C1-Th1, Th4, Th6-7, Th9-L5 (P3), poster 
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Photo 164. Vertebrae L4-5, Th4, Th10, Th11 (P3), superior view. 
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Photo 165. Vertebrae Th12 (P9), C, Th10, Th12 (P14) and non-identified vertebrae. 
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Photo 166. Sacrum (P3, P4, P10, P14), facies pelvina. 
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Photo 167. Sacrum (P3, P4), facies dorsalis. 


ATLAS OF FOSSIL RECORDS 


59 


Re 


we 


ARRIETA ORSINI 


| 
: 
i 
iy 
: 


SE CMS AEE SERENA MAREN SU AEE SORAEE EUS ESESHSEAOESES ADU OEE BELL ROLES RENAE BERLRSE BLESS ERSELSMEIRESRESDASEO LEER SEDO BESS ERASE RER EER UELEEESESEESS LEER NDEI ESN EERLES BSE ESIEEL ESS RETR SES EBLE SSG EEREL EME ELLE SLES L SERED EBERLE ESE LEE MERE INES LES BAER LEER EEE SEE ARLLES ENEERLEEEELEA ESE BREELERN IEEE LEER LE LEE SELLE ERE IEEE NESE SSPE BE ELEELRERED AE EEE LEER SEBEL EES EEL EEL LEBER EEE LELELEGERLEEV EL DERE RESELLER LEE LDR LEL LE DELEEEEEERERLEERELDENELLELLEEE DELLE BEER ELELEENEEBLLEEL ELL LEE SEBEESE ELLE EDEEELEEELGEELALEELLLESELELLEBEEELEELLEBESELLEELEEEAEVELLELELEDNALLELL LDP LALLEES ERLE REPLIED DEERE ELLER 


4 


1 


OW 


RUSSEL IES ESE TES IREE RNIN GLEE TICE E SESE R TENNESSE ESTEE LETS et 


GLEESON ESSE USS BSE IEEE SSSI 


1S OSSIS Sacrl. 


Photo 168. Sacrum (P3, P4, P14), bas 
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Photo 169. Scapulae sin (P9), dx (P3, P4, P10), facies dorsalis. 
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Photo 170. Scapulae sin, dx (P14), sin (P10), facies dorsalis. 
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Photo 171. Scapulae sin (P3, P4), dx (P4), facies costalis. 
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Photo 172. Scapulae sin (P3, P4), dx (P4, P9), facies costalis. 
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Photo 173. Scapulae sin (P14), dx (P10, P14), facies costalis. 
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Photo 174. Scapulae sin (P9), dx (P3, P10, P14), lateral view. 
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Photo 175. Scapulae et claviculae (P7). 
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Photo 176. Claviculae, facies superior et inferior. 
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Photo 177. Claviculae sin (P3, P4), anterior view; sin (P7), anterior and inferior view. 
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Photo 178. Humerus dx (P3, P4, P5, P7, P9, P10, P14), anterior view. 
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Photo 179. Humerus sin (P3, P4, P9, P14), anterior view. 
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Photo 180. Humerus dx (P3, P4, P5, P7, P9, P10, P14), medial view. 
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Photo 181. Humerus dx (P3, P4, P9, P10, P14), medial view. 
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Photo 182. Ulna dx (P3, P4, P5, P7, P9, P10, P14), anter 
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Photo 183. Ulna dx (P3, P4, P5, P7, P9, P10, P14), radius dx (P3), lateral view. 
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Photo 184. Radius dx (P3, P4, P9, P10, P14), anter 
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Photo 185. Radius dx (P3, P4, P5, P7, P9, P10, P14), radius sin (P9), posterior view. 
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Photo 186. Ossa manus dx (P3), facies dorsalis. 
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Photo 187. Pelvis (P3), anterior and super 
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Photo 188. Pelvis (P4), anterior and superior view. 
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Photo 189. Pelvis (P14), anterior and superior view. 
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Photo 190. Pelvis (P10), superior view. 
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Photo 191. Ossa coxae dx (P3, P14), facies medialis et lateralis. 
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Photo 192. Ossa coxae sin (P4, P9), facies lateral 
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Photo 193. Femora sin (P3, P4, P14), anter 


ATLAS OF Fossin RECORDS 


Photo 194. Femora sin (P3, P4, P14), posterior view. 
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Photo 195. Femora sin (P3, P4, P14), lateral view. 
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Photo 196. Femora sin (P3, P4, P14), medial view. 
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Photo 197. Femur, tibia sin (P4), medial view. 
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Photo 198. Patellae sin (P3, P4, P14), 2 non-identified patellae sin, dx, facies anterior. 


| 
| 
| 
| 
| 
| 


“ P4 


SSE IEEE RES ROSE STEELERS ELE NREE SERIE ELLA EARLS ESET BES EEE REN LIER EL TIE SE BEES RIBREE ENE EE SES BERLE BEBEEEEBELASEE CEE ELE DALE EEEL BREE REELS BEASEEEEEL REIN EEE ELBE REE REE REDRESS ESB LILLE SIRE EEL BSEEEEREE SN RELEREE BEES ELBEEEN ELE EEE BEELER LEER LEBER REELED AGERE 


AMOS UES SEE AEE SESE ROBRE ES EAE ES TEND REE EE SAS ESE REE RENE SELL DER ELIE BEELER ES BERENS EE EEEEBEE LEELA LEGER EEE EEE ABE LOBES EEER ELENA DEERE AEE EREREEEE EEE ENDER ENE EBLEN BEE ERERNEBESECELEESEBEERESGEE PER LELELEEER BERGER BELEEREPESGELAERER EEN ELELEESEEREERREES REELELE RARER EES DELEREREE EDEL EERE ERLELISES ISDE 


| 
| 
‘ 
| 


SEER SEES RES EOE SBE SE IEEE TESS EES LEEDS REE EEE EES EE SEE SEES ESTES EE EIEN DEEN EE ELITE SE REE IEEE LESTER ERE BES SEER EEE TEESE DEES IE SEES EET EISELE ESSE SEES CBSE SEBO ERE SES ESERIES ESSE BEES EBE SESE SRE EEO EES ESE SEEDERS ES SESE IESE ORIEL EE ESOL SOE ELSES EES SESE REECE ESSERE EERE BOOT E EOE SSSR SSE ESE SSE SEES ESE ESSERE ESS TOS ESSE ES TOES EON EISELE BEES EES EES NEESER EOE OER ONAN 


Photo 199. Patellae sin (P3, P4, P14), 2 non-identified patellae sin, dx, facies articularis. 
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Photo 202. Tibiae sin (P3, P4, P14), medial view. 
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Photo 203. Fibulae sin (P3, P14), dx (P4), medial view and non-identified fibula (f). 


EARLY MODERN HUMANS FROM PREDMOSTI NEAR PREROV, CZECH REPUBLIC 


394 


i 
4 


i 


{ 
$it 


HI 
3. 


A 


AVN 


0 


Le LRA BERL IS ROSE ESA AE SEEN ESRC NSEENEEEE BES OSLER EERE EES BES ESE EES ESSE RER PAS ESLER UMRUERESD ESE OES SELES EBLE BEES EOREG ELSIE BESO EE REELS SEAERAES EE SEEES BE EBERESLEBEB ERR EEIS EEE ERE ESE EERE EISELE EEE LSE SRE LEGER BEES EELEBE DERE E SESE ELLE EE BERLE ISLES REESE EREBREE BSE ERE DES RLELE LESSEE BBEEERLEEEEEEEEEE REELS EESELELEEEE LSE LIELEEESE LEE EL ELRESE DREGE EL DELEBLLELLEE DELLE BL LELELES ERLE SELLER EERE ELLE 


SISSIES ESSERE SERIES ESET IRU SEUSS SSS SOE SEE EEEE EEE REECE REE EEE BEEEELEES SESE BEEEESIESEDEIEER ESERIES EEE GES STESSEESGESSESEEGE ESE EERE EERE ERE EERE TERETE EEE SESEESIEEE IESE SESE EERLEE ESRC EEE EERE EEE TEESE EEE EEE ESEEES IESE EERE LEE ENB IE SESEEE EEE SESE PEERED EB SEEEEESESESEE GREE SEES ELLA EERE LEEPER LENE 


Photo 204. Fibulae sin (P3, P14), dx (P4), lateral view and non-identified fibula (f). 
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Photo 205. Ossa pedis dx (P3), facies dorsalis. 
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Photo 206. Talus dx (P3), superior view. 
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Photo 207. Talus dx (P3), inferior view. 


ATLAS OF FOSSIL RECORDS 


4 
i 


oa aeeaeeinaenetateinaieeieneaneeee 


obi 


397 


PROPER BEN SPEER IEEE ELLE OBU BENE RR SORES TEE BREESE BEEBE FLEE REE RE UES EERESEC IEEE LOUIS ISLE DESS RB ESIELIS IER RDNGE ILLES ERIE EEE LELAND BAERS 


BERENS EEE SALE LEELA SRERE RENEE SEER N RL LEE ESLER ELE BL SEOUL ESB REDE BEELER LEDER BEERS EES EESE REISS EESE SELLE EE 


ze 


PBIB ESE SECA GSES REN ESSERE EEE RARER ES SEERA ESE RIBERA REEE EERE EN TEMES EERE SIIB OSE EESE SESE UES EED EEE RS SELEERES DES BREEEREEE RIE RESELLERS ROE RESIDE RE RENEE REEELLAEE DRESS DEERE ERE LLE EERE ES EIR RERERREN REELS EROEL LNB EEL EERE EEN EN ERLE NEEDLE ELLE DEEN ELENA CREEL EER EES OAL ERED, 


BrasenesernarnsrenseenasnassROe IASC RISENER SIRS EE SS EOE SE REE SITES ARES ES EBERT ISLET ENERGIE RESELL BELLE EEE DEBBIE EELEEAES IEEE LER REERELEL GLEBE BELLE BREE REL ELLER LESAN EAL ERE BES 


Photo 208. Calcaneus dx (P3, P10), superior view. 
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Photo 209. Calcaneus dx (P3, P10), inferior view. 
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Photo 210. Calcaneus dx (P3, P10), medial view. 
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This book presents and analyses the photographs of some thirty 
human Gravettian skeletons from Predmosti near Prerov in the 
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of early anatomically modern humans from Europe and has long 
been used by paleoanthropologists as a reference sample for 

the early Upper Paleolithic. Discovered at the end of the 19™ 
and first half of the 20" centuries, the remains are estimated to be 
26,000 years old. The first anthropological evaluation was 
undertaken by Jindfrich Matiegka, who published his findings 

in a two volume report in Czech with a French summary 
(Matiegka, 19454; 1938). 

The destruction of fossils in the fire at Mikulov Castle at the end 
of World War II has been a major constraint of the use of the 
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the recent discovery of Matiegka’s original photodocumentation 
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sample. Also with the discovery of Maska’s original archaeological 
field diary, there is a better understanding of the taphonomic 
context of the human skeletal material. A graphic analysis 
of the glass plate negatives and a presentation of several dozen 
unpublished records serve as the basis for obtaining new 
perspectives about these important skeletal series, which are tested 
and developed further here. The project was supported by the Grant 
Agency of the Czech Republic under grant no. 206/04/1498. 
Written in English, with a Czech summary, this volume details 
the chronological, stratigraphic and archaeological contexts of the 
finds and includes translations of some of Maska’s original field 
notes allowing a new taphonomic understanding of the site. 
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possible a detailed evaluation of the important skeletons 

from Predmosti. 
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